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In this, the rhird and last volume of their 
collaborative essays, ShcTl)urne F. Cook and 
Woodrow Borah continue their inquiry into 
the demographic meaning of the F-uropean 
entrance into America. Fhe hrst essay, based 
on a recent K secured seventeenth-century 
document, completes their studies of the 
decHne and recovery of population in central 
Mexico. I hey find the low point in the 
162()s at appro.ximately 3 percent of the 
number of Indians present when Cortes 
landed at Veracruz. Included in the essay is a 
survey ot the royal finances of New Spain in 
the 1 640s. 

In the second essay, the authors discuss 
aboriginal food production and consumption 
in the sixteenth and seventeenth centuries, a 
topic that was much debated in the 1 9308 and 
1940s but has been neglected more recently. 
Now with much new information, the au- 
thors renew the discussion with controver 
sial suggestions and findings. I hex indicate 
that before the arrival of the Furopeans, the 
natives of central Mexico, except fur the 
upper classes, were in a state of under- 
nutrition and that food production and con- 
sumption b\- the lower classes improved 
under Furopean influence. 

The third essav turns from Mexico to the 
Spanish missions in ("alitornia to study the 
registers of eight northern California mis- 
sions, covering most of the Costanoan Inti, 
ans and some neighboring linguistic groups. 
Through the application of demographic 
techniques to the mission registers of bap 
tisms, marriages, and burials, the author^ 
uncover substantial differences from mission 
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This is the last volume of Cook and Borah Essays, for Sherburne 
F. Cook died on November 7, 1974. His death necessarily 
forced changes in our plans. By the fall of 1974 we had brought 
one essay near completion; it is Chapter I of this volume. For 
two more essays, we were in the middle of the inquiry and 
discussions that over the years we found mutually stimiilating 
and creative. I have completed them— although one, on the 
California mission records, has been considerably reduced from 
the scope of our original project. These are Chapters II and III. 
A fourth inquiry, to identify the epidemics that so devastated 
the Indian population of central Mexico during the colonial 
period, we had planned but not begun; that I have abandoned. 
Implementation would require my collaboration with a scholar 
trained in physiology or medicine— m short, an intellectual 
partnership would have to be developed anew. 

Accordingly, our third volume has three essays. Chapter I 
locates the low point of the Indian population of central Mex- 
ico at the end of the long decline unleashed by the Spanish 
Conquest. With that point finally in place, we are able to sketch 
a reasonably complete outline of the course of Mexican popula- 
tion since 1518 and to demonstrate that the destructive forces 
introduced by the Europeans brought the Indian population of 
central Mexico within a century to approximately 3 percent of 
its 1518 value. The document which furnished the basic data 
also gave much information on the royal fiscal system, which 
we have analyzed in the same chapter. 

Our second chapter, on food production and nutrition in 
central Mexico during the sixteenth and early seventeenth cen- 
turies, reopens inquiries that had deeply interested a generation 
of anthropologists in the 1930's and 1940's. So mucJi has come 
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to light since those years that wc thought the topic worthy of 
new attention. Our tentative reopening took the form of a 
paper read at the symposium on socio-economic history at the 
XLII International Congress of Americanists, held in Mexico 
Qty in September 1974. Although that paper excited consider- 
able interest, it was not published in the proceedings because 
shortage of funds led the secretariat of the Congress to omit all 
symposium papers. The content of that paper, here included in 
a considerably extended essay, revises views we had published 
earlier: We propose a theory of sustained undernutrition as the 
lot of the bulk of the population of central Mexico in late 
aboriginal times. 

Chapter 111, on the registers of eiglit northern California 
missions, moves our focus from central Mexico and the Carib- 
bean to California. The shift was not a departure from our 
central concern with the impact of the coming of the Europeans 
upon the Indians of Mexico, but rather an extension of that 
concern. For Sherburne Cook, further, it meant returning to the 
territory of many of his earlier studies. He had long wished to 
apply to the California mission registers the kinds of analysis we 
had learned for Mexican materials. When we found that the 
research funds available to us modest indeed by present stan- 
dards for demographic or social science research, but generous 
by any terms we had had before would cover the costs, we 
agreed to collect data to analyze the registers of the California 
missions. Our plan was to start with those among the Costanoan 
Indians and widen our scope gradually to include those of the 
rest of the state. We also hoped to complement materials from 
the California missions with study of one or two comparable 
groups elsewhere in the Southwest of the United States and the 
North of Mexico. At the time of Sherburne Cook's death, we 
had collected data for seven northern California missions, were 
drawing off data on Mission Santa Clara, and were about to 
begin negotiations for access to tiie registers of the other north- 
ern California missions. Chapter III in this volume thus repre- 
sents a tnmcated implementation of our project; it covers the 
eight missions for which we had collected or were collecting 
data. Now that we have shown what can be done, others may 
carry out similar, and perhaps better, work on the other mis- 
sions. Our essay indicates need for considerably more examma- 
tion of the functioning of the California missions; the potential 
for new insight is far from exhausted. 
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In preparing the essays of this vohime, as for those of the 
earher ones, we have had much help and kindness, which we 
should want remembered. Fihn and permission freely to use the 
document basic to Chapter 1, we owe to the gracious under- 
Standing of His £xcellency, the Duque del Infantado; to the 
good offices of his sister, the Reverend Mother Cristina de la 
Cruz de Arteaga; and to the disinterested and generous wish to 
further scholarly inquiry of E. William Jowdy, then a graduate 
student working in the archives of Madrid. In the preparation of 
Cliapter II, we have needed and have had much advice and help 
from colleagues on the various campuses of the University of 
California. They are, among otiiers. Martin Baumhoff, Lincoln 
Constance, Robert Heizer, Jonathan Sauer, and John M. 
Tucker. For access to materials and assistance of other kinds for 
Chapter III, we are indebted to the officials of the diocesan 
archive of the Monterey- Salinas diocese; to the library of the 
University of Santa Qara; to the good will toward all scholais of 
Father Norman Martin, S.J., of the University of Santa Qara, 
and to the librarians and archivists, past and present, of that 
institution; to the Genealogical Society of Utah through its 
branch in Oakland, California; and to Father Stafford Poole, 
CM. Finally, our work on California missions has been greatly 
aided by the assistance of Thomas Workman Temple 111, Dr. 
Maria C. Puerta, and Dr. Harry Cross. Dr. Cross has served not 
merely as research assistant but also as statistical aide. His help 
has been indispensable in reducing a mass of data into compre- 
hensive parallel tables. Finally, let me record my deep personal 
gratitude to my co-author for a quarter of a century of warm 
and stimulating partnership. Woodrow Borah 
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Chapter 1 

Royal Revenues and 
Indian Population in 
New Spain, ca. 1620-1646 



1. INTRODUCTION 

In a series of earlier studies, we examined materials on the 

Indian population of central Mexico and made calculations of 
numbers based upon our analysis of those materials. We have 
thus been able to present estimates for various years in the 
sixteenth and the first decade of the seventeenth centuries. For 
the convenience of the reader we list them: 

1518 2S.2 milUon 1585 1.9 million 

1532 16.8 milHon 1595 1.375 million 

1548 6.3 million 1605 1.075 million 

1568 2.65 million 

These are based upon samples whose extent and ease of inter- 
pretation vary considerably. The estimate for 1568, the most 
firmly based, derives from a sample of perhaps 909?^ of the 
towns in central Mexico, which were newly counted in terms of 
a reformed and relatively uniform classification of tributaries 
and half-tributaries. That for 1605 is based upon a small sample 
of towns whose populations had shrunk so badly that they were 
relocated m new larger towns under the policy of congregacion. ^ 
At the other end of the colonial period, calculations of 
Indian population are comparatively simple for various years of 
the eighteenth century, smce tribute counts for that century are 

1. Sherburne i-. Cook and Woodrow Borah, The Indian Population of Central 
Mexico, 1 SSI- 1610 (lA 44), pp. 47-49 and conection at end; Borah and Cook, The 
Abort^md Population of Central Mexico on the Eve of the Spanish Conquest (M 
45), p. 88; Borah and Cook, The Population of Central Mexico in 1548: An Analysis 
of the Suma de visitns de pueblos (M 43),/Mnflm. The ducutsion of souices is found 
throughout all three works. 

1 
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frequent and careful, and the viceregal administration was 
making the first attempts at general civil censuses. So for the 
eighteenth century, scholars have abundant material, subject to 
the new problems that arise from the increasing number of 
racial mixtures in the population and the growing confusion in 
the application of social and racial criteria to them.^ 

The span of years from 1610 to perhaps 1700, in contrast, 
has presented a gap in evidence. Yet those years contain the 
point at which the Indian population of central Mexico reached 
its nadir and began to recover from the long decline unleashed 
by the European Conquest. Our difficulty, like that of other 
students, has been to find materials that under treatment could 
provide evidence. In recent years a number of papers have 
appeared that offer partial or regional approaches to the prob- 
lem. In August 1962, in a paper read at the XXXV International 
Congress of Americanists in Mexico City, Jos^ Miranda pre- 
sented comparisons of prevailing tribute assessments for a num- 
ber of towns in the bishoprics of Mexico, Puebla, and Micho- 
acan for two periods in the seventeenth century: 1644-1657 
and 1692- 1698. He found them in accounts of the half-real for 
cathedral construction (medio real de fdhrica) levied annually 
on every Indian tributary and directly convertible to the prevail- 
ing tribute assessment. There was no indication of the precise 
year when the assessments were made. Miranda's material 
showed a substantial increase in Indian population, on the order 
of 28%, between assessments in force in 1644-1657 and in 
1692- 1698. He conjectured that the low point of the Indian 
population came in the 1620's or 1630*s.^ 

Subsequently, in our study of the historical demography of 
one small region m central Mexico, the Mixteca Alta, published 
in 1968, we made use of the Montemayor y C6rdova de Cuenca 
count of that region in 1661, found in the Archivo Genera! de 
Indias, in Seville. Analysis of the count indicated that the nadir 
of Indian population in the Mixteca Alta probably came in the 
decades 1600-1620 at a value of from 20% to 25% of the 
population in 1569, and as Uttle as 3% or 4% of the pre-Con- 

2. Cook and Bonh, Euayt in Population History, I and II, pauim, but esp. 
diap. 1 of vol. I. 

3. Josd Miranda, "La poblacion indigena de Mexico cn el siglo XVII," pp. 
182-189. See also Muanda, "La poblacidn ind^ena de Ixmiquilpan y su distrito enb 
^ocacoloniaL** 
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quest level. The Montemayor y Cordova de Cuenca report also 
gave the dates of the previous counts and so provided the first 
clear evidence of the extent to which prevailing accounts should 
be adjusted to an average year some time back.^ 

Another study, which we published in 1971, of the popula- 
tion of west-central Mexico, 1548- 1960, indicates-that the low 
point of Indian numbers in that region occurred around 1650, 
with a value of slightly over 12% of that for 1548 and 33% of 
that for 1570.^ Much of west-central Mexico, however, was 
conquered and settled later than central Mexico. Moreover, it 
remained essentially a frontier area until late in the colonial 
period. Accordingly, the experience of west-central Mexico can- 
not be extrapolated directly, without adjustment, to central 
Mexico. 

More recently, a study by Gunter Vollmer on Indian towns in 
southern Puebla sets the low point of the Indian population at 
approximately 1 650, when he estimates it to have been 27% of 

the value for 1570.^ Another study, by Claude Morin, of Santa 
Ines Zacatelco in the Puebla basin suggests also that the low 
point of population in central Mexico occurred around 1650, 
with perhaps 816,000 Indians.'' A more general study of cen- 
tral Mexico in the seventeenth century, by J. I. Israel, holds that 
"the Indian population of central Mexico, having fallen to a 
level of between and 2 million in 1607, continued to decline 
at least imtil the middle of the century.'* Increase did not 
become manifest imtil 1671.® So the effort to fill the gap has 
continued, with fair agreement that the low point of the Indian 
population came in the seventeenth century, although there has 

4. Cook and Borah, The Popukthn of the Mixteca AUa, 1520-1960 (Li SO), 
pp. 33-38 and 71-75. 

5. Cook and Borah, Essays, I, chap. 5, csp. p. 310. 

6. Giintei Vollmer, "La evolucion cuantitativa de la poblacion indi[gena en la 
iegi6ii de PuebU (1570-1810).** 

7. Claude Morin. **P)opii]atioa et ^d^iM dam une paioisse mexicaiiw: Santa 
Info Zacatelco, XVne-XIX« fttclef " esp. p 70. 

8. J.I. Israel, Race. Cass and Politics in Colonial Mexico, 1610-1670, pp. 
27-28. Israel cites the estimate ot Landeras de Velasco, 10 January 1607, that there 
were 344,000 full tributaries, presumably in the Audiencia ol Mexico without 
Yucatan. Israel must be using a multiplicative factoi of close to 5.0 to estimate total 
Indian population, for at the fiictor we have established on ttie basn of very caiefkil 
inspection of evidence (2.8), the total Indian population would be 963,200. Even 
with adjustment to include the Indians of Nueva Galicia, the total, using the factor of 
2.8, would not reach a milUon. See Cook and Borah, Essays, I, p. 309, for estimates 
of Nueva Galicia. 
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been no agreement on a more exact placing of the point within 
that span of years nor on the value to be assigned to the Indian 
population at that point. Our own two studies, it will be 
noticed, differ on placement of the point, admittedly for two 
very different regions. 

Clearly the resolution of this question required more data in 
the form of counts of Indian population in the early and middle 
decades of the seventeenth century. Since there had been avail- 
able as yet almost no tribute counts for that period, we turned 
to another possible source of information in the records of the 
pastoral inspections of bishops, some of them published, others 
unpublished but available in manuscripts. Unfortunately, those 
for the seventeenth century did not give adequate information 
on numbers of Indian tributaries, total population, or some 
group in the population that would give a clue to total number.^ 
So this attempt met a dead end. 

Ideally, we wanted a set of counts taken in a relatively short 
period of time and covering all of central Mexico, either Uke the 
Montemayor y Cordova de Cuenca count for the Mixteca Alta 
or those of the tribute reform of the 1 560*s. In the absence of 
the ideal, we could use a statement ofprevailing assessments, like 
those in the encomenderos' petition of 1597, but would have to 
understand that the data referred to the time when each count 
was made and that an average year sliould be calculated to 
adjust for the lag in the set as a whole. In 1958-59 Woodrow 
Borah spent a sabbatical year in Spain for the purpose inter alia 
of hunting for just such material. The search turned up the 
Cordova de Cuenca count and a great deal of eighteenth-century 
data, but only a few scattered town counts for the rest of 
central Mexico. After that and searches in Mexico, we had 
decided that the hunt would have to be left to the next 
generation of scholars exploring as yet ill-known reaches of the 
Archive General de Indias, the bodega of the Archivo General 
de la Nacion in Mexico City, or the largely unknown private 
archives of Spanish noble families, few of which in 1958-59 
were open to scholars. Then, literally out of the blue, an 
airgram dated October 24, 1971, came to Woodrow Borah from 
E. William Jowdy, then a graduate student at the University of 
Michigan and doctoral candidate under the guidance of Charles 

9. Many ncocds of pastoial tospectfons ate valuable sources of demographic 
data. See Cook and Bonh, EuaySt I, chap. 1, esp. pp. 47'*48. 
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Gibson, doing archival research in Madrid. Jowdy reported 
finding a document in the archive of the Duques del Infantado 
which gave much information on royal revenues and tribute 
assessments in the Audienda of Mexico in 1646. A reply by 
return mail indicating that the find might be very important 
brought a generous offer to try to secure a lilin copy for our 
use. Jowdy brought the matter to the attention of the Duque 
del Infantado through the good offices of the latter's sister, the 
Reverend Mother Cristina de la Cruz de Arteaga, whereupon the 
duke graciously gave full permission to film the document and 
use it in any way. 

The document of thirty-three folios is foimd among the 
papers of the Conde de Salvatierra, viceroy of New Spain from 
November 1642 to May 1648, when he moved to Peru. It forms 
folios 148-180 in volume 54 of the archive, the entire volume 
being correspondence and reports of various kinds of the Conde 
de Salvatierra for the years 1645-46.^° The document consists 
of a one-folio letter of transmittal and thirty-two folios of 
report, both dated at Mexico City 4 September 1646, and 
signed by Juan de Cervantes Casaus, Contador Mayor of the 
Tribunal de Cuentas.^^ It is addressed merely to an excelen- 
Hsimo sefior, who could be either the viceroy or the visitador- 
general, Juan de Palafox y Mendoza, but since the closing 
paragraph of the report states that it was prepared at the 
express command of the visitador-general, it seems probable 
that the report and covering letter are addressed to him. On the 
other hand, since the document is among the Salvatierra papers, 
it may be that we deal here with a second clean, signed copy 
prepared for the viceroy as well. The personal papers of both men 
have become part of the archive of the Duques del Infantado. 

It is worth recalling here that the Palafox visita, a remarkably 
stormy one, occurred during years of unusual strain for the 
monarchy in Spain-continuation of the Thirty Years* War, the 
dissolution of the Crown Union with Portugal, and the revolts 

10. The published description is as follows: "Libro LIV. Correspondencia, in- 
formes y olros papeles referentes a America del conde de Salvatierra, 1645-6." 
Spain, Diieccion Cieneral dc Archives y Bibliotecas, Guia de JUentes para la historia 
de Ibero-Amirka conservadas en Espana, II, p. 90. 

11. Genealogical details may be found in Guillenno Lohmann VQlena, Loi 
anuriemot en ku 6rdenei ndbWarkt, I, pp. 103*105 and 173^174. Juan de Cer- 
vantes Casaus was an important Creole figuie in Ihe eaify and middle seventeentli 
century. See Israel, paabiu 
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of Catalonia and Naples-and of perhaps the low point of decay 
and inefficiency in royal administration in New Spain. The 
royal government was in ever greater need of funds just when 
the treasury in the Audiencia of Mexico found that local costs 
absorbed almost all local revenues. New taxes, such as stamped 
paper, were imposed, but were just coming into 3deld in 1646. 
On royal command Palafox removed one viceroy, the Marques 
de Villena, a relative of the Duke of Braganza and new King of 
Portugal, through fear of disloyalty, and governed the colony 
until the arrival of the Conde de Salvatierra. In the end, the 
political storms arising from attempts at church reform delayed 
attempts at reforming civil administration, despite the coopera- 
tion of Salvatierra and Palafox in finding funds for remittance 
to Spain. Salvatierra was promoted to be viceroy of Peru; 
Palafox was recalled to Spain shortly afterward and left Mexico 
in June 1649.^^ A normal element in any general inspection 
would have been a review of the royal finances; in the special 
circumstances of the Castilian monarchy in the 1640's, one was 
especially necessary and incumbent upon both visitador-general 
and viceroy. The report of 1646 was at least part of such a 
review. 

The closing paragraph of the report clearly states that the 
review was ordered by Palafox, at what date we have no clear 
indication. Tlie covering letter asks pardon for delay in pre- 
paring the report, blaming the delay upon burden of work and 
Upon the difficulty of obtaining precise figures, since collections 
of royal revenues in the provinces (alcaldias may ores) were 
sometimes placed in charge of the governors and sometimes 
entrusted to others at the decision of the Comptroller of Trib- 
utes and Sales Tax. The report, therefore, must have been asked 
for some months or even years before the date it bears. Prepara- 
tion, even in terms of the leisurely processes of that period, was 
delayed and made difficult by the complex subdivision of 
administration of royal finance, which defeated any attempt at 
centralized supervision and accounting. The amounts due as 
royal tribute, one of the principal sources of revenue, could be 
ascertained by consulting the assessments of the Indian towns; 
but, without resort to the Comptroller of Tributes and Sales 
Tax, there was no way of determining amounts paid and in 

12. Isndtp. 247. 
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arrears, the latter a considerable sum. The yield of taxes leased 
out could be ascertained easily, and averages estimated for some 
revenues of variable yield, directly administered by the Crown, 
such as the state monopoly of mercury and other taxes upon 
mining. Even so, the clerks collecting the material worked with 
surprising negligence, since, as we shall see, they passed over the 
folios of tribute assessments for a large number of Indian towns. 
The report is a substantial sample rather than a full statement. 
It is, nevertheless, a remarkable view of the royal finances in the 
Audiencia of Mexico for what were probably the years of most 
corrupt and inefficient fiscal administration during the entire 
colonial period. In the 1650's there was a drastic overhaul of 
the administration of Indian tributes and the royal monopoly of 
mercury after a quartern^entury of virtual paralysis. 

We now discuss the report under the rubrics of data on 
Indian population and the royal fiscal system. 

2. INDIAN POPULATION 

The initial determinations that must be made are how complete 
is the coverage of the data on Indian tributaries i.e., how many 
towns are represented in the report and what is their proportion 
to the total number in the Audiencia of Mexico at the time; and 
further, what year should be set as the average date for the 
counts on which the assessments were based, since all of them 
must have been made some time before the formal tribute was 
set and an even longer interval before the listing in the report. 
Let us start with the second matter. 

In terms of mid-sixteenth-century town boundaries, there are 
approximately 740 towns in the 1646 list. The statements of 
tribute for towns held by the Crown give the amounts due 
under the standard tribute assessment of money, maize, cacao, 
cotton cloth, etc.; the amount of money due as iemczo real, an 
additional tax of four reales per tributary; and usually an 
additional statement on the number of tributaries found at the 
count on which the assessment was based. For example, the 
statement on Atoyac finishes *^respecto de tener dento y qua- 
renta y tres tributarios" ["smce it has 143 tributaries'*]. For 
towns held partly by the Crown and partly by an encomendero, 
the statement of standard tribute usually covers only the share 
of the Crown, and so it is the servicio real and statement of 
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number of tributaries that provide the data. For towns held 
entirely by encomenderos, there is usually no statement of 
standard tribute or number of tributaries; but the servicio real, 
which was levied on all Indian tributaries whether in Crown or 
encomienda towns, is given, and since it had a standard relation 
to the number of tributaries, is directly convertible to the 
number in the prevailing assessment. 

There is imfortunately no statement in the report on the date 
when the assessments were made. Nor is it likely that the 
interval between the date of the count and the report was so 
short that we may ignore the matter. For, in the closing years of 
the sixteenth century, the rhythm of recounts and reassess- 
ments began to slacken and the intervals between counts to 
lengthen. In the neighboring Audiencia of Nueva Gaiicia, a 
survey of tributes in 1594 reported that in that treasury juris- 
diction, Crown towns were paying under assessments made an 
average of nine years five months earlier, and that for the six 
towns reassessed m 1594 the average interval to the preceding 
count was fourteen years one month. Nueva Gaiicia was a 
separate treasury jurisdiction, although in general it followed 
the lead of the Audiencia of Mexico. Accordingly, its experi- 
ence is no more than an indication. We do know that in the 
second quarter of the seventeenth century the administration of 
tributes in the Audiencia of Mexico was under an unusually 
fraudulent and inept administration. In 1653 charges were 
brought against the Comptroller, and the entire administration 
eventually was shaken up and reorganized. One of the failures 
of the Contaduiia General de Tributos in that period was in 
carrying out recounts and reassessments— some indeed were 
made, but few. 

The most useful testimony we have for the Audiencia of 

Mexico is that of Montemayor y Cordova de Cuenca about the 

Mixteca Alta in 1661. His reporting gave the dates of previous 
tribute counts, and inter alia has enabled us to determine that 
the 1646 report embodies the latest count up to 1646 for the 
towns of the Mixteca Alta. The average interval between time of 
assessment and the reassessment by Montemayor y Cordova de 
Cuenca in 1661 was thirty and a half years. One cannot 

13. Woodrow Borah, "Los tributos y su lecaudacion en la Audiencia de la Nueva 
Gaiicia durante el siglo XVI," pp. 40-42. 

14. Cook and Boxah, The Population of the H^teca Alta, pp. 33*35. 
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subtract fifteen years (1661- 1646) from this average and apply 
it without further adjustment, for in the reporting for the 
Mixteca Alta there are a number of towns counted and reas- 
sessed after 1646 which bring down the average. The intervals 
between those counts and the preceding ones would raise it. 
Neither can we apply the thirty and a half years without 
downward adjustment, for Indian towns nearer Spanish centers 
may well have been counted and reassessed more frequently 
than those in the Mixteca Alta; and the lag in recounts must 
have built up at some time after the period in the second half of 
the sixteenth century when recounts were frequent. An average 
lag of thirty and a half years probably represents the low point 
of tribute administration. The acMustment we must make is thus 
Hfteen years plus another term of years ranging from five to 
ten, a total of twenty to twenty-five. The average date of the 
assessments in the 1646 list should be set somewhere between 
1620 and 1625. If the reader demands a single year, 1622 or 
1623. 

The other matter to be determined here is the extent to 
whicli tlie 1646 list covers tlic Indian towns of the Audiencia of 
Mexico. Our basis for comparison is the assessments of the 
tribute reform with an average date of 1568, which give us our 
fullest list with least adjustment. Indian towns in the Audiencia 
of Nueva Galicia would automatically be excluded because they 
lay in another treasury jurisdiction, that of Guadalajara. Simi- 
larly, Tabasco would be exduded because it lay in the subordi- 
nate but separate government of Yucatan. Its Indian tributes 
were admiiustered by the subcafa of Santa Maria de la Victoria, 
reporting to the cafa of M6rida, for Yucatdn was also a separate 
treasury jurisdiction. These automatic exclusions remove from 
either list some hundreds of towns of tlie approximately 2,000 
which existed in the early sixteenth century in central Mexico 
as we have defined it. Another group of towns on neither list is 
those that went out of existence in the first half-century of 
Spanish rule. In all, the 2,000 towns would come down to 
perhaps 1,400. 

Comparing the two hsts is also complicated by the changes of 
the nearly eighty years separating them. During that long inter- 
val, shrunken towns were consolidated through congregaci6n; 
settlement shifted within the territory of towns remaining for- 
mally intact; within other towns dependent units (sufetos) be- 
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came autonomous, for they saw no reason to continue in a 
status of dependency forced upon them by former rulers when 
the current overlords were willing to annul it; in some regions 
where population almost vanished, new towns were created; and 
in the zone to the north which had been the territory of 
nomadic Indians in 1520, the Spanish founded new settle- 
ments. The identification of relationships and shifts has been a 
detective job of considerable difficulty. One surprise has been 
the uncovering of a substantial number of towns on the 1646 
list which we knew existed in the first half of the sixteenth 
century, but thought had gone out of existence by the 1560's. 
In terms of number of towns, we may tabulate our findings: 



Onbothlists 648 

On the 1646 list but not the 1568 one, or impossible to match 89 

On the 1646 list but could not be located 3 

Subtotal 740 

On the 1S68 list but not the 1646 one 630 

Total 1,370 



Relative to the 1568 list there is, then, a coverage of approxi- 
mately 50%: in terms of the number of towns in the district of 
the royal treasury of Mexico City, the 1646 list gives informa- 
tion on 54%. 

Another way of approaching this determination is in terms of 
proportion of aggregate population involved in coverage and 
omission. The best approach here is to compare the aggregate 
population reported by the 1646 list with that calculated by 
ratio through comparison with the 1568 list. (We jump to our 
results here; the detail is in Table 1.2, part C.) For the plateau, 
the omission is 18.6%; for the coasts, 37.0%; for the district of 
the caja of Mexico City as a whole, 24.1%. In other words, the 
1646 list reports 75.9% of the reconstructed total population, 
and in these terms is an even better sample. The difference in 
the findings by number of towns and aggregate population is 
easily explainable as due to a tendency to pass over smaller 
rather than larger towns in preparing the 1 646 list. 

The omissions from the 1646 list cast further light on the 
way the Contaduria de Tributos kept its records of Indian 
tribute counts and assessments. We know through the discovery 

15. On the shifts in town jurisdictions and relationships, see Peter Gerhard, A 
(kdde to the Hittortad Geography of New Spain, pasdnu This volume is an invalu- 
able and now indispensable guide to a lemaikably intxkate local liistoiy. 
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and publication of a substantial part of the second colonial set 
of such records that they were kept in looseleaf fashion. The 
records of a single town, especially if important; of towns held 
initially by one encomendero, even if dispersed geographically; 
or of contiguous towns were entered on a single folio or group 
of folios. We do not know how these were filed in relation to 
each other, for the present alphabetical order of the records, 
manuscript and printed, reflects a recent arrangement of the 
scattered folios discovered. The second colonial matricula de 
tributos was superseded in the 1570's, presumably by copying 
off the latest assessments on fresh folios to form a new set of 
records.*^ The 1646 list may have been taken from the third 
colonial matricula de tributos, or even a fourth one, although 
the slowing down of tribute reassessments suggests that the 
creation of a fourth set by 1646 was unlikely. The 1646 list 
indicates that there was a tendency to file together the folios of 
town assessments for a single region. The partial listing together 
of towns in the Zapotecas, the Veracruz coast, Colima, etc., can 
only have come about in this way. We may surmise that the 
tribute records of many towns in 1646 were filed together by 
alcaldia mayor, but that systematic grouping by province was to 
wait until the eighteenth century. The order of towns in the 
1646 report, as well as the omissions in it, must arise either 
directly or at one remove from the perhaps hasty work of a 
scribe taking off the information from the folios of the Conta- 
duria de Tributos. It was easy to miss folios, especially if the 
assessments for any group of towns ran to more than one folio 
so that it was necessary to locate the end of one set of records 
and the beginning of the next. 

Let us turn now to our procedure in taking off and using the 
information in the 1646 report for calculating Indian popula- 
tion. Our first step was to identify the towns one by one, 
ascertain their geographical location and their identity or rela- 
tion to towns on the 1568 list, include data for 1595 where 
possible, and prepare working charts by region. The regions 
were automatically those we had laid out for our calculations of 
population in the sixteenth century. The data for Indian 
population in 1568 and 1595 had been segregated previously 

16. Mexico, AGN, El tibro de las tamekma de pueblos de la Nueva Egpaha, 

passim. 

17. A full description with map may be found in Cook and Borah, The Indian 
Population of Central Mexico, 1531-1610, pp. 33~36* 
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and published for those regions. As we have already sug- 
gested, identification of the towns involved a long series of 
problems in detection. Many towns in Mexico have identical 
names; others have nearly identical ones, which in the more 
haphazard spelling of the seventeenth century become identical. 
Here the tendency of the 1646 report to list together con- 
tiguous towns or towns of one region helped very greatly. 
Changes brought by the nearly eighty years between 1 568 and 
1646 also created serious problems of identification, for many 
towns had changed their names, or moved the location of the 
main settlement within their territory, sometimes keeping the 
name and sometimes taking on the name associated with the 
new site; others had become consolidated; others were sujetos 
of towns in 1568, but had since become autonomous and dealt 
directly with Spanish authorities; others represented new settle- 
ment on abandoned land-a phenomenon particularly of the 
lower altitudes; yet others were new settlements within what 
had been nomadic Chichimec territory in 1520, but was being 
brought under control by the Spaniards. In all probability, the 
task of identification would have been impossible for at least a 
quarter to a third of the names if we had not been able to use 
the newly published A Guide to the Historical Geography of 
New Spain by Peter Gerhard. This remarkable volume, orga- 
nized by the alcaldias mayores of the eighteenth century, 
permits tracing the territorial history and changes of towns in 
the district of the treasury of Mexico City. It even gives the 
history of encomiendas and parishes. In the end, we were 
unable to identify and locate just three of the towns in the 
1646 list. 

Once towns in the 1646 report were segregated by region and 
listed with information, where possible, on population in 1568 
and 1595 and numbers of tributaries in 1646, the second step 

was to convert tributaries into total population. We have ex- 
plored at considerable length elsewhere the problems and evi- 
dence for arriving at appropriate multiplicative factors for 
various years in order to convert tributary number into total 
Indian population. There is accordingly no need to repeat the 

18. Ibid., pp. 59-109. 

19. Borah and Cook, The Population of Central Mexico in 1548, pp. 75-102; 
Cook and Borah, Vie Indian Population of Central Mexico, 1531-1610, pp. 59-109; 
Cook and Borah, The FitpulaHon of the HSxteea Alta, pp. 39-47; Cook and Borah, 
Euayi, li chaps. 3 and 4. 
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exploration here. For 1568 and 1595, our data already applied 
the factor of 2.8 (which implies a factor of 3.3 for a married 
man or casado). That value, although low, is derived from a 
substantial mass of evidence and must be regarded as solidly 
based. It is, however, clearly inapplicable to a later period when 
the number of tributaries reached nadir but demographic 
changes within the Indian population were preparing the way 
for the fairly steady increase that was characteristic from some 
time in the first half of the seventeenth century to the end of 
the colonial period. Equally, the relatively high factors neces- 
sary for conversion of eigliteenth-century tributary numbers to 
total Indian population, although they are very firmly based on 
a substantial mass of data— some of the best we have for Mexico 
at any time— cannot be applied to the years in the seventeenth 
century when the population was in transition from one demo- 
graphic pattern to another. Accordingly we returned to our 
explanation and the graph in our study of the population of the 
Mixteca Alta and chose 3.4 as tlic most appropriate value for 
application to the data in the 1646 report, understanding that 
the data should be regarded as falHng in the years 1620-1625. 

We had hoped to verify our calculations further by a com- 
parison of the data in the 1646 report with the tribute counts 
of the early eighteenth century, approximately 1715-1733, for 
which there survives an unusually full series of new counts for 
the treasury district of Mexico. The appropriate factor for 
converting tributaries to total Indian population for those data 
would be 3.8. Unfortunately for our needs in this study, the 
eighteenth-century tribute counts and assessments were made 
under a new system which handled a province at a time. 
Comparison on any extensive basis with earlier counts and 
assessments by individual towns accordingly required so much 
adjustment that we abandoned the attempt. 

Our next steps were to rearrange the regional data on new 
worksheets, brealdng down the regional division into further 
categories which we applied uniformly to the eleven regions 
(which are numbered from I to X, with a IIA). For each region. 
Table 1.1, part A for that region lists all towns or other places 
which occur on both the 1568 and 1646 lists. From the total of 
these we have calculated the ratio of the two populations 
1646/1568. Table 1.1, part B for the region gives the names of 
places which occur in the 1646 reporting but are not on the 
1568 list. The aggregate of these populations must be added to 
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the regional total in order to calculate the percentage of defi- 
ciency in the 1646 reporting for the region. Table 1.1, part C 
for each region gives the names of places for which only the 
1568 list has a value, i.e., they are missing from the 1646 list. 
We have not included towns or places for which we had calcu- 
lated hypothetical populations for 1568 on the basis of infor- 
mation of earlier date. The numerical weight of places with a 
population value in 1568, but not in the 1646 reporting, can be 
estimated by dividing the total of their population by that of 
the entire region. The resulting value, expressed as a percentage, 
gives an index to the degree of deficiency found in the 1646 
reporting for the region. 

Since the population reported in the 1646 list is deficient in 
all regions, the probable true population must be calculated. An 
estimate may be obtained by the use of simple proportions 
based upon the logical assumption that the mean ratio foimd 
for each region from the paired values for places in Table 1.1, 
part A holds equally for each region for the towns in Table 1.1, 
part C for which we have no information in the 1646 report- 
ing. Since the proportion of places for which we have informa- 
tion in each region is large for some regions very large— the 
ratios, although not absolutely precise, are reasonably close to 
the true value. We then applied the ratio for each region of the 
population reported in the 1568 data for that region to the 
totals in parts A and C. The resulting value is the reconstructed 
Indian population of the region in 1620-1625 (our adjusted 
average date for the tribute assessments). 

As a check upon the results secured by comparing the data in 
the 1568 and 1646 reporting, we have turned to the data of 
average date of 1 595. For each region, Table 1.1, part D shows 
the towns for which we have data in the 1568 and 1595 
reporting, together with the ratios 1595/1568. We determine 
the mean ratio and apply it to the total Indian population of 
the region in 1 568, a procedure which yields an estimated 
population for the entire region in 1 595. A similar operation is 
performed with those towns of each region for which we have 
population figures in both the 1595 and 1646 reporting. The 
numerical values and ratios of 1646/1595 are in Table 1.1, part 
E for each region. In all cases, the populations in 1595 calcu- 
lated from those in 1646 are smaller than the populations 
calculated from the 1568 data. This difference, or deficiency, in 
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the values calculated from 1 646 confirms the result of direct, 
town-by-town comparison of 1568 and 1646. 

We turn now to the analysis of the data region by regipn. Our 
explanation is deliberately arranged to be as uniform as possible 
for each region, in accordance with the uniform organization of 
the data. 

Region I, The Central Plateau, a culturally homogeneous area 
that was the core of ancient Mexico at the time of the Spanish 
Conquest and still has substantial unity today. On the north, 
the boundary is the Chichimec frontier of 1550. On the east, it 
is the Atlantic escarpment at approximately the contour line of 
1200 meters to the meeting point of the state boundaries of 
Veracruz, Oaxaca, and Puebla. On the south, the boundary runs 
along the Balsas River, including the south bank, as far as 
Michoacan. From there it runs north along the Mexico-Micho- 
ac^ state line and then east along the Hidalgo-Quer6taro state 
line to the Moctezuma River. 

We find 206 places, not necessarily towns, which occur on 
both the 1 568 and 1 646 lists. In 1 568 the population of these 
206 places is 1,321,329; in 1646 it is 303,717. The ratio 
1646/1568 is 0.230. (See Table 1.1, Region I, part A.) 



TABI£ REGION I, PAST A 

Taate Found an Both 1S68 and 1646 Liste 



Name 


Loo. 


Toputation 
in 1568 


Population 
in 1646 


Ratio 

2646 

2568 


Acaaixtla 


Gro. 


1,26k 


213 


.169 


Acatl&l 


Hid. 


2,352 


122 


.052 


Acatlan and Totoltepec 


Pue. 


2,6l2 


892 




Acayuca 


Hid. 


2,288 


92 


.Oho 


Act op an 


Hid. 


20.295 


3,090 


.152 


Ahuatlan 


Pue. 


112 


hk 


.393 


AJuchitl&n 


Oro. 


3,780 


578 


.153 


Alahuixtlia 


6ro. 


82$ 


3U2 


.lllll 


Atempan 


Pue* 


1.129 


508 




Amatepec and Sultepec 
and Almoloya 


Max. 


3,UUo 


889 


.258 


Anecaaeca 


Hex. 




1,182 


.238 


Apazco 


Hex. 


3,8ll» 


286 


.075 



OopyiiytiiOG inaicnal 
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TABUS 1,1, REGION I, PAST A (Cant,) 



Ratio 





Loo, 


Population 
in 1668 


Population 
in 1646 


1646 
1666 


Atenaogo 


Gro. 


1,823 


877 


.U81 


Ateago 


Hid. 


1,860 


158 


.085 


Atitalaguia 


Hid. 




275 


.059 


Atlacomulco and 

Xocotitlan and 
T emas c alinco 


Mex. 


13.959 


3.325 


.238 


At lap ul CO 


Mex. 


3.1*78 


U72 


.136 


Atlatlauca and Xochxac 


Mex. 


1,125 


298 


.265 


Atotonilco 


Hid. 


1».735 


21*1 


.051 


Atotonilco 


Hid. 


12.672 


358 


.028 




D.F. 


5.082 


I.U82 

a^^#b 


.291 


Axftcub& 


Hid. 


13.398 


315 


.024 


A3Esmut(*o and ZAtfuala. 






CffS^ 


.065 


AwofcBj.IlffO 


Mex. 


1.278 


22 


.017 


CAlimava 


Hex. 


5.379 


1 391 


.259 


f!M.l T> An 




X J 1 1 ox 


? 70 
<- i 1 7? 




Ua.XpUxai.paIl 


XXcUC. 


J ,DUO 


1 77 


• UHO 






X jU? J 








May 


X jHxy 


X jC 1 ? 






May 


q1i7 






^!aA^ 1 BV\ Anil AaiW ^ 1 AT^BVl 










Coatzingo 


Pue. 


139 


I16 


.331 


Coxcatltin 


Pue. 


IM2 


55l» 


.376 


Cogroae6i 


D.F. 


13.629 


5,457 


.400 


Cogrotepec 


Mex. 


1,591 


lUl 


.089 


Cuatinehfin 


Pue. 


5.8TU 


3,009 


.513 


Cuautitlfin and Xalascan 


Ifex. 


9.587 


3,531 


.369 


(Cuautla) Amilpas 
and Ahudiu^an 

mxkA Tall Aid HA o 

^■aa^& Aw w^kWAaA^^%# 


Hor 




9ll| 


.218 


vusmsvaca 


Hor . 




o,y07 


•AT 1 


Culhuacln 


Hex. 


2,864 




.141 


Cutsoaala 


Gro. 


2,805 


503 


.179 


Chapa de Nota 


Hex. 


8,118 


U56 


.056 


Chapantongo 


Hid. 


5,808 


145 


.025 


Chapulco 


Pue. 


565 


308 


.546 


Chapulhuacan 


Hid. 


2,618 


517 


.198 
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TABLE 1,1^ EEGIOS I, PART A (ContJ 



Ratio 

Population Population 1646 
Scm Loo. in 1568 in 1646 1563 



Chiautla Pue. 

Chiconautla Mex. 

Chicoloapan Mex. 

Chichicastla Hid. 

Chietla and Atz&La Pue. 

Cbila Pue. 

Chila Pue. 

CShilcuautla Hid. 

Chlaalliiiapfa Hex. 

Chimalhuacln Mex* 

Ghinantla Pue. 

Cholula and sujetos Pue. 

Ecatepec and Coacalco 

and Coacalco, Ko. 2 Hex. 

Sloxoehitlla Pue. 

Epatlan Pvie. 

Epazoyuca Hid. 

Huauchinango P\ie. 

Huaquechula Pue. 

Huatlauca Pue. 

Huayacocotla and 
Zontecomatian and 

Tlaeliichilco Ver. 

Huasalingo Hid. 

Hue Jot Bingo Pue. 

Huexotla Mex . 

Hueyapan Mor. 

Hueypoxtla Mex. 

Huitzitzilapan Mex. 

Huitzuco Gro. 

Ilamatlin and 

Tehuitzila Ver. 

Istapaluca Mex. 

Ixcuinquitlapilco Hid. 

Ixmiquilpan Hid. 

Ixtacamaxtitl&L and 

Tustepec Pue. 



9,l488 


1,1+13 


.1U9 


1,688 


2lU 


.127 


789 


116 


.ll»7 


3,366 


150 


.oUs 


2.567 


1,080 


.U21 


1,56U 


278 


.178 


1.690 


U98 


.295 


3,»»09 


107 


.031 


2,5»H 


262 


.103 


5,85U 


2,081 


.362 


2,690 


272 


.101 


77? 


Q 76fi 




f 


?73 


•07? 






• *lcO 


1,907 


ODO 


"DCA 


«; lift! 


-L 1 J 


. u.>4i; 




1 IP 




1 n '30Q 

lU , i^y 


2,9c2 


oft"} 
« ilO J 


A. (OO 




• ?>o 


6,237 


2,Uli6 


.392 


2, 25*1 


6I16 


.287 


26,28? 


5,651 


.215 


8,250 


515 


.062 


1,851 


65 


.035 






• U f f 


1,591^ 


286 


.179 


l».J*06 


170 


.039 


5,300 


1.225 


.231 


1,805 


388 


.215 


20,988 


62U 


.030 


6,056 


2,360 


.390 


3,211+ 


2,585 


.605 
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TABI£ 1,1, BEGION I, PART A (ContJ 



Btstio 



Nam 


loo. 


Population 
in 1568 


Population 
in 1646 


1646 
1568 


Ixtapalapa 


D.F. 


1.972 


257 


.130 


Ixtapem de la Sal 


Mex. 


1,693 


289 


.171 


Ixtlahuaca 


Mex. 


h,019 


1,5U9 


.380 




Pue. 




172 


.305 


Izucar and Cuylucaa 
and Tlatectla 


Pue. 




1,957 


.372 


Jalaciogo 


Ver. 


3,020 


1.153 


.382 


Jalatlaco and 

X J- cu O u V 


Mex 








Jicot epec 


Pue. 


U .950 




.202 


Jilotepec de Abasolo 


Mex. 


19 .U71 


U,950 


.25U 


Jilotzingo 


Mex. 




265 




Jlpiquilco 


Hex. 


9»3fi9 


1,131 


.120 


Jonacatlfii 


Pue* 


3,2l*l 


1,036 


.320 


Jonctla 


Pue. 


2,62U 


519 


.198 


Juniltepee 


Nor. 


3,062 


31T 


.10l| 


ltaXlsal.co 


Hex. 


7.0I16 


2.251 


.320 


Mexi calciniro 


D.F. 


621 


257 


.UiU 


M6 xi CO, S r'tn J uan 


D.F. 


52 ,000 


16 369 


.515 


Mi chimaloya 


Hex. 


U,l402 


75 


.017 


Mi za ui ahuala 


Hid. 


3 851 


3I15 


090 


Mol&nffo and M&lil& 


Hid. 


11 TOS 




OSS 








9)1% 


7S0 














Pue 




617 


• fOiS 








17T 

J-f 1 






Nor. 


17 ,070 






wUVW 


. 




li9T 


noli 








j?y 




Otuiri>a 


Mex. 


16,368 


1*U9 


.027 


Papaloticpac 


Pue. 


1,2U7 


173 


.139 


Piaxtla 


Pue. 


i.Bua 


5U9 


.297 


Puebla, Beirrios 


Pue. 


2,168 


761 


.351 


Pungaral)ato 


Gro. 


2,960 


150 


.051 


Quicholac 


Pue. 


lU,603 


3,260 


.223 


Quetzala and Tlacotq^c 
and Xochicuautla 


Mex. 


3.838 


1,52J» 


.397 
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TABIS Ul» SBSroa J« PJOr a (Cont.) 



Ratio 



Name 


Loc. 


PopuUxticH 

in ISeS 


Papulation 

in 1646 


1646 

1568 


San Salvador 


PUfi> 


3,3o3 


122 


.OjD 


Sogranaquilpan 


Hex* 


J.»752 




AOS 

.027 


Suehixlaa 


Pua« 




3p9 


.•loO 


Sultepee 


Tlax* 




03 


.035 






IdtcDD 


2,070 


■eOl 


Talaseo 


Hex* 


1*921 


510 


.355 


TueOt total partido 


Gro* 


7.306 


I**?* 


.199 


in m • 

Tecali 


Pue. 


l'»,735 


7.860 


.53U 


Tecama 


Mex. 




37 


/SOI 

.021 


TehueuiSn 


Pue. 


7.788 


4,828 


.620 


Tejupilco 


Mex. 


1.782 


850 


.H77 


Teloloapan 


Gro. 


2,303 


1»28 


.186 


Tenascaltepee 


Hex. 


1,211 


1,112 


.918 


Temoae 


Mar. 


2,260 


221 


.098 


Teaaadngo 


Hex. 


3,310 


»»37 


.132 


Tenongo and Ayapan^ 

and Guazacongo 


Hex. 


8,15^ 


3,054 


.375 


Tenayuca 


D.F. 


2,671 


*76 


.178 


Teologfiaean 




2,967 


876 


.295 


Tefitpantlaa 


Pue. 


l,Uo2 


503 


.339 


Teotenango 


Nbx. 


3a5i» 


lllO 


.130 


Teobihuac&B 


Hex. 


i. ^ Am. 


510 


.109 


Teotlalpa 


Hid* 


5,85U 


2,283 


.380 


Tapapayeea 


Pue. 


U.356 


1.352 


.310 


Tepeua 


Pue. 


21.879 


8,220 


.376 


Tepeapulco 


Rid. 


17.to8 


359 


.021 


Tepeji de la Sada 


Pue. 


7,U09 


1 _ C\ mm 

4,185 


.552 


Tepetitlan 


Hid. 


2,162 


167 


.077 


Tepezoyuca 


Mex. 


1.013 


236 


.233 


Tepotzotlan 


Mex. 


8,900 


1,080 


.121 


Tequisistlan 


Mex. 


I.2UU 


537 


.1132 


Tetela de O^ampo 


Pue. 


1,396 


575 


.1»12 


Tetela del Vole&i 


Mor. 


»».726 


i»95 


.105 


Tetepango 


Hid. 


1,386 


112 


.081 


Tetipae 


Gro. 


1,320 


2ll8 


.188 


Taxaluca 


Pue. 


lUl 


I18 


.3)10 
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Ratio 





£O0« 


in 1S68 


in 194$ 


1646 
1668 


Tax ealt itl fci and IxtftDA 


Hex. 


l,4o6 


719 


.511 


Texcocc and Tezoyuca 
and Chiautla and 
Coatlinch4a 


Mex. 


25,212 


U,825 


.191 


Teyuca 


Pue. 


2,538 


194 


• 077 


Tezontepec 


Hid. 


1,607 


211f 


.133 


TezoQtepec 


Hid. 


2,267 


63 


.028 


Tesiutlan 


Pue. 




1,182 




Tiaaguisteogo 


Hid. 


1.O90 


*37 


.259 


Tilapa 


Pue. 


1,225 


291 


.238 


Tizayuea 


Hid. 


3,U33 


177 


.052 


Tlacotepec 


Max. 


l.lilil 


297 


.206 


Tlacotepec 


Hor. 


1,^09 


138 


.098 


Tlahuac (Cuevas) 


D.F. 


3,887 


578 


.IU9 


Tlahuelilpa 


Hid. 


2,501 


372 


.IU9 


Tlamaco 


Hid. 


2,2^1+ 


85 


.038 


Tlamanalco and 
Chalco Atengo 


tfex. 


19»067 


2,275 


.120 


Tlanalapan 


Hid. 


2,115 


126 


.060 


Tlaquilpan and Guaquilpa 


Hid. 


2,U02 


13l» 


.056 


Tlaqui It enangQ 


Mor. 


13,959 


1,530 


.110 


Tlatelolco 


D.F. 


llt,982 


1 „ _ — 

J+,255 


.283 


Tlatlauguitepee 


Pue. 


U,231 




.36U 


Tlatsintla 


Hid. 


3,332 


253 


.076 


Tlazcala, poxnrince 


Tlax. 


165,000 


5U,lt00 


.330 


Tlayaeae 


Mor. 


726 


85 


.U7 


Tlaoraeapan 


Hor. 


U,2Ul 


2,263 


.53U 


Tochiaileo 


Pue. 


l^,521 


1,161 


.257 


Toleayuea 


Hid. 


2.970 


109 


.037 


TolQea and Atango 


Hex. 


16.550 


6.398 


.386 


Tonatico 


Mex. 


763 


282 


.370 


Tornacustla 


Hid. 


2,330 


37 


.016 


Tot imehuacan 


Pue. 


2,622 


1,257 


.U5 


Totolapan and 
Atlatlauea 


Mor. 


10,659 


2,853 


.268 


Tula and estancias 


Hid. 


11^,593 


9i+3 


.065 


Txatitlfin 


Hex. 


U.686 


1.710 


.365 
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TABLE UU SEGICm I, FABSt A (OontJ 



Ratio 

Population Population 1646 
Loo. in 2568 in 2646 1568 



Name 



Tututepec Hid. 

Tusaatla Qro, 

Xoloetoc Nor. 

Xipacqya (Jaso) Hid. 

Xbchimilco and Milpa 

Alta D.F. 

Xahualiea Hid. 

Yaubepee Nor. 

Yecapistla Nor. 

Yetecomac Hid. 

Zacango Oro. 

Zacatl&i Fue. 

Zacualpaa and 

Nalinaltenango Max. 

Zaeualpan Nor. 

Zapotitl&i Pue. 

Zapotl&i Hid. 

Zeiqpoala Hid. 

Zicapuzalco Grro. 

Zinacantepec Mex. 

Zinguilucan Hid. 

Zitlaltepec Mex. 

Zoquitlaa Pue. 

Zoyatitlanapa Pue. 

Zuqpahuacan and 

Joquitaingo Mex. 

Zu]iii>ango Gro. 

Zuopango Mex. 
Las Tlalnaguas 



Jantetelco, Amayuca, 
Joncu:atepec , Tetela, 
Anacuitlapilco , 
Axochapan, Ghaleacingo, 

Atotonilco , 

Atlicahualoya, Amayuca, 
Jonacatepec , 
Jantetelco, TepancingOt 
Tetela, Tlalistac Nor. 



Total 

Nviinber of cases 



10,6U3 




.392 


1.3^0 


299 


.223 


536 


32 


.060 


6,155 


379 


.062 


31,008 


8,257 


,266 


2,226 


992 


.Ul*5 


13.352 


1.632 


.122 


lU,2liO 


62U 


.OUU 


i.oUt 


117 


.112 


190 


166 


.885 


BM5 


2.980 


.352 


1»97»» 


3U3 


.m 


10$ 


226 


.320 


6,056 


1,530 


.253 


1,106 


20 


.010 


3,571 


109 


.305 


56k 


12H 


.220 


6,056 


2,775 


.1+59 


2,U02 


105 


.0I4U 


1,93U 


11*3 


.07U 


798 


529 


.664 


5^6 


343 


.626 


3.392 


1.296 


.382 


1,^75 


0d2 


. 504 


6,369 


1,006 


.156 


13,706 


1.81*3 


.13l» 



1,321,329 303,717 0.230 

206 
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Part B of the table for Region I shows 21 places found on the 
1646 list which had to be omitted from part A because the 
name did not appear on the 1568 list, because the place was 
part of another town for which no population was given, or for 

various other reasons. The total population of these 21 places is 

9,662. making the total for the 1646 Hst 313,379. Of this, the 
population deleted (9,662) is only 3.1%, an insignifieant 
amount. We conclude, therefore, that the 1646 reporting for 
Region I, within plus or minus 3%, can be found in the 1568 
list, and that the population ratio of 0.230 for these places is 
valid. 

TABIX 1.1, REGION I, PART B 

Touns an the 1646 liet for uhiah there ie no oorreaponding 
figure for 1S6B^ or uMck ahould he omitted from Part A, for 
variaum TPeaeone, Starved popuUctione oxv omitted from the total* 



Population 





T .'- 






Ac apetlahuaclia 


Pue. 


2,637 




AJoloapan 


Hex. 


63 




Atsala 


Pue. 


1,032 




Capulalcolulco 


Gro. 


60 




Cocula 


Oro. 


198 




Huaseo 


Hid. 


97 




Jalatlaco 


Mex. 


517* 


Duplication 


Niltepec 


Hex. 


87 




Mizantla 


Ver. 




To Region IIA 


Queretaro 


Que . 


2,620 


Settled after I568 


Suchitepec 


Mex. 


9U 




Suchitonal& 


Gro. 


199* 


To Region VX 


Tecajique 


Hid. 






TlzahttBq;>aa 


Hid. 


29 




Tisayuca 


Hid. 


63* 


Duplication 


Tulistlehuaca 


Hex. 


99 




Tuzantlalpa 


Hid. 


U8 




Utlaepa 


Ifex. 


kk5 




Xbcbitlln 


Hid. 


287 




Yaubepec 


Mor. 


109 


Eactravagantes 


Zaeapoastla 


Pue. 


1,807 




Total 

Number of cases 


21 


9,662 
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Table 1.1, Region I, part C gives the names of 125 places 
which occur in the 1568 list but are not found in the 1646 
reporting. Some of these are of considerable size and cannot 
possibly have been depopulated or lost in congregation between 
the two dates; for examine, Metztitldn and Tulancingo in 
Hidalgo; Acohndn, Amecameca, and Oxtotipac in the state of 
Mexico; Tacubaya and Churubusco in the Distrito Federal; and 
Tecamachalco in Puebla. The only explanation is that the 1646 
reporting is incomplete and that a relatively large number of 
towns has been omitted. The total population in 1568 of the 
125 places which are missing from the 1646 reporting is 
396,306. The aggregate for 1568 would be 1,321,329 plus 
396,306, or 1,717,635, of which the towns missing in the 1646 
report would account for about 23%. 

TABLE 1.1, RBGIOS I, PART C 

Toms on the 1568 list for which a population ia given but 
which are not found on the 1646 list, Toone an the list 
for whiek no aopcofabe population is given cape omitted. 



PopuUxtion 



Bene 


£00. 


in IS$9 


Acalhuacin 


Hex. 




Acaimzaleo 


Garo. 




Acatzlngo 


Pue. 


8,950 


Acaxuchitlfin 


Hex. 


1,97U 


Acaxuehitlin 


Hid. 


2,5ltO 


Acolman 


Hex. 


10,085 


Alfajajuea 


Hid. 


6,765 


Aljoj uca 


Pue. 


I162 


Alpatlahuac 


Pue. 


3,020 


Anecameca 


Mex. 


^.976 


Anecuchtla 


Pue. 


310 


Axi otepcc 


Hid. 




AztotosMsan 


Pue. 


2,538 


Calmeca 


Pue. 


358 


Calnecatitlin 


Pue. 


391 


Coatepec 


Pue. 


168 


Coatepec 


Hex. 


3,9U7 


Coatitlln 


Mex. 


65U 


Coluean 


Pue* 


528 
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TABLE 1.1, BEGiaS I, PAST C (Cent.) 



Population 
Nam Loo, in 1668 



Coyotepec 


Pue. 


627 


Coyuca 


6ro. 




Cuabualulco 


Pue. 


1,610 


Cuahuequasco 


Hor. 


863 


Ctiapanoya 


Mex. 


1*23 


Cuetzala 


Gro. 


5,151 


Cuimixtlan 


Pue. 


85 


Ctiitlapilco 


Mex. 


300 


Gbcklchiconula 


Pue. 


i.Tte 


Chalma 


Pue. 


6n 


Chilpopocatlln 


Hid. 


1,302 


Caau3rubusco 


D.F, 


1,320 


Guatepeoue 


Nex. 


239 


Huaeulco 


Mor. 


li06 


Hiiehuetl&a 


Pue. 




Huebuetoca 


Mex. 


5,755 


Hueoquilpan 


Hid. 


523 


Hueytlalpan 


Pue. 


5,660 


Huichapan 


Hid. 


lit, 520 


Uuixtac 


Gro. 


1,U55 


Iguala 


Gro. 


2,795 


Ixcalpa 


Pue. 


226 


Isdtlin 


Pue. 


1,056 


Ixauilpan 


Hid. 


3,670 


Ixtapa 


C^o. 


650 


Ixtayuean 


Pue. 


6.770 


Jalostoc 


Nor. 


627 






J** 1 ? 


Jolalpoxi 


Pue. 


262 


Malacatepec 


Mex. 


2,079 


Matalcingo 


Mex. 


1,7U2 


Mat 1 aque t onat i CO 


Pue. 


638 


Mecatlin 


Pue. 


2,538 


Hetepec 


Mex. 


6,6U0 


Hetatitlfin 


Hid. 


2li,638 


Mexlcalcingo 


Pue. 


k,3k9 



Copyrighted material 



26 Esiays in Population Ifistoiy 

TABES l.U SEGZOa I, PARP C (Cent,) 



Population 
means Loe, in 168$ 



Mimii^an 


Mex. 


2U3 




Hex. 


2,363 


Mixtepec 


Pue. 


2.93l» 


Mauquilpan 


Hid. 


990 


Ocotelulco 


Pue. 


I1U9 


Ocoyoacac 


Nex. 


1,016 


Ocuilsm 


Mex. 


5,2lU 


Oxtotipac 


Max. 


10,907 


Oztutla 


Pue. 




Padinca 


Hid. 


6,079 


Pahustlfin 


Pue. 


6.3l»6 


Patlalcingo 


Pue. 




QuAiMxionra 


Hex. 




Sayula 


Hid. 


993 


Se 1:116 CO 


Ver. 


1>U 




Pub. 




Tacubaya 


D.P. 


1,521 


Tamacasapa 


Gro. 


1,113 


Tatetla 


Pue. 


92U 


Teacalco 


Hex. 


56U 


Tecamachalco 


Pue. 


17,688 


Tecoloapan 


Mex. 


8. 231+ 


lelitlazinso 


Pue. 


1,168 


Tenaogo 


Hid. 


3,070 


Tenochtltl&i 


Pue. 


258 


Teotlalcd 


Pue. 


^,359 


TeotlalsingD 


Pue. 


1,128 


Tepanco 


Pue. 


6,392 


Tepatetpec 


Rid. 


56U 


Tepecuacuilco 


Gro. 


6,1*68 


Tepeitic 


Hid. 


700 


Tepetlaostoc 


Mex. 


9,867 


Tepexi del Rio 


Hid. 


11,267 


Tepexpan 


Mex. 


1.5W 


Tepostlfin 


Mor. 


7.U98 


Tequepilpa 


Pue. 


1,165 
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TABLE 1,1, BE6I<m I, PAST C (Cant.) 



Ikons 


Loe. 


Population 
in 1568 


Tequizq.uiac 


Hex. 


6,6l6 


Tetela del R£o 


Gro. 


l,8l8 


Teuzan 


Pue. 


365 


Texaquique 


Mex. 


l,308 


Texcatepec 


Hid. 


8,663 


Texmelucan 


Pue. 


2,258 


Texcatepec 


Hid. 


393 


lilcuautla 


Hid. 


2,0^6 


TLaeachique 


Hxd. 


359 


Tlacotepee 


Pue. 


-o,0d2 


Tlacotlapilco 


Hid. 


2,25*1 


Tlscuilotepec 


Pue. 


2,696 


Tladiichilpa 


Mex. 


*,lo5 


Tlalnepantla 


Hex. 


9,587 


Tlanaeopan 


Hid. 


1,690 


TlapanEila 


Pue. 


1,591 


Tlapanaloya 


Mex. 


610 


Tlaxcoapan 


Pue. 


5,075 


Tlaxmalac 


Gro. 


3,3W 


Tonal4 


Pue. 


6,336 


Tucbitlin 


Pue. 


U23 


Tulancingo 


Hid. 


15,510 


Tultepec 


Oro* 


657 


Uzizila 


Pue. 


5M 


Verde 


Pue. 


1,128 


Xalpantepec 


Pue. 


864 


Xaltoean 


Mex. 


1.518 


Xicotepec 


Pue. 


2,822 


Xiutetelco 


rue • 


p ,U f 0 


Xochi coat Ian 


Hid. 


i+,60T 


Xcquicingo 


nex. 


Die 


Zacotlan 


Pue. 


2,822 


Ziotepec 


Hex. 


392 


Ziiltepec 


Mpx. 




Total 

Number of cases 


125 


396,306 
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We may calculate the probable true population of Region I in 
1620- 1625 (our estimated average date) simply by using pro- 
portions and assuming that the ratio between the two sets of 
data was the same for all towns alike (in totals). This would 
mean that 1,717,635X 0.230 = 395,056. The latter figure 
should be taken as the population of Region I in 1620- 1625. 

The data in the 1 595 list may serve to verify our calculations 
for the other two dates and, in turn, may be verified by them. 
Table 1.1, part D shows the population of 119 places in 1568 
and 1595. The total of the former is 668,867 and of the latter 
332,256. The ratio 1595/1568 is 0.497. By proportion, the 
entire population of Region I in 1595 would be 
1,709,793X 0.497 = 849,767. Table 1.1, Region I, part E 
shows similar data for 1595 and 1646, with 81 places. Here the 
totals are respectively 231,140 and 93,572, and the ratio 
1646/1595 is 0.405. The entire population of Region I ia 1595, 
calculated from the total in the 1646 reporting (313,379 as 
above), would be 773,775. The two results differ by 10% but, 
allowing for omissions in the 1646 list, are remarkably close. 



TABLE 1,1, REGION I, PART D 
Tome Found in Botih 1568 and 1595 Liata 



Nam 


Loo. 


Population 
in 1668 


Population 
in 1596 


Ratio 

1595 
1568 


Acamixblahuaca 


Gro. 


1,26U 


166 


.607 


Acaxuchitl&i 


Mex. 


1.97»» 


i,00T 


.511 


AcaxuchitlSn 


Hid. 




l,i*93 


.588 


Acolman 


Mex. 


10,085 


3.3U5 


.332 


Actopan 


Hid. 


20,295 


10.770 


.531 


Acuitlapaa 


Gro. 


613 


8U7 


1.317 


Apaxco 


Mex. 


3,8lU 


93h 


.21*5 


Atlapulaco 


Mex. 


3.U78 


1.2U2 


.357 


Atotonilco 


Hid. 


12,672 


5.^^5 


.U30 


Atotonilco and Zacauul 


Hid. 


i»,735 


968 


.205 


Axaeiiba 


Hid. 


13.398 


2,110 


.157 


Calimaya 


Hex. 


5,379 


2,72l» 


.507 


Cc^ulhuac 


Hex. 


1,653 


2,U06 


I.U55 


Coyoacin 


D.P. 


13,639 


9,i»20 


.705 
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TABIE 1,1^ mOIOS I, PAST D (ContJ 



Ratio 



9<WI9 


Loo. 


Population 
in 2588 


im 1695 


1696 
1568 


Cuatinch4n 


Pue. 




1*,115 


.701 


Cuernayaca 


Nor. 


39,336 


21,780 


.553 


Cuevas 


Hex. 


3.887 




.662 


CuUmacfin 


Hex. 


2,861» 


1,750 


.611 


Cutzamala 


Oro. 


2,805 


1,131 


.^03 


Chapa de Mota 


M6X* 


8,118 


2,751 


.339 


Chapulco 


Pue. 


^ ^ ^ 

565 


983 


1.685 


Chapulhuacan 


Hid. 


2,618 


1,375 


.525 


Chichicaxtla 


Hid. 


3,366 


2 ,080 


.618 


Chila 


Pue. 


1,690 


815 


.U82 


Chimalhuacan 


Hex. 


2,5^1 


1,188 




Chunbuseo 


D.F. 


1,320 


697 


.520 


Ecatepec 


Ifex. 


7,333 


1,270 


.173 


Eloxodiitlfin 


Pue. 


825 


728 


.882 


Epasoyuca 


Hid. 


5,^»8l 


l,9»»5 


.355 


Huaculco 


Mor. 


I1O6 


260 


.6U0 


Huauchinango 


Pue. 


11,312 


7,1»50 


.658 


Huaquechxila 


Pue. 


10,329 


5,625 


.5U5 


Huazalingo 


Hid. 


2,25U 


1,252 


.555 


Huehuetlan 


Pue. 


2,25U 


1.368 


.602 


Hueypoxtla 


Hex. 


8,036 


2,225 


.277 


fiuizuco 


Gro. 


lt,4o6 


1,563 


.355 


Ilanatlin 


Ver. 


5,300 


5,820 


1.098 


ladtUa 


Pue. 


1,056 


262 


.2U8 


Ixtaeanaxtitlin 


Pue. 


3,2lU 


2,665 


.829 


Ixti^aluca 


Hex. 


1,805 


708 


.392 


Jantetelco 


Nor. 


2,680 


833 


.311 


Jicotepec 


Pue. 


^,950 


3,U70 


.701 


Jojupango 


Pue. 


2,U75 


2,050 


.828 


Jonacatepec 


Mbr. 


55,6Uo 


1,U25 


.252 


Jonacatlan 


Pue. 


3,2Ul 


1,185 


.366 


Jumiltepec 


Mor. 


3.062 


812 


.265 


Malinfiklco 


Mex. 


7,0146 


6,660 


.9U5 


Metepec 


Hex. 


6,6U0 


3,765 


.567 


Hetztitlin 


Eid. 


24,638 


20,1)50 


.630 
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TABLE 1,1, SEGIOS I, PART D (Cant,) 



Name 


Loo, 


Population 
in 1568 


Population 
in 1596 


im 

1SS$ 


Mexicalcingo 


Pvus. 




2,717 


.62U 


Michimaloya 


Mex. 


k.k02 


702 


.159 


Mimiapan 


Mex. 




383 


1.575 


Mixquie 


Hex. 


2,363 


I.7UU 


.738 




Pue* 


2.93i> 


1.073 


.365 




Hid. 


3.851 


2,li68 


.6i»l 




Mex. 




705 


.277 




Map. 


17 870 


5 700 


.510 


OeuilMi 




5.21U 


1,668 


.520 


Oictotitsfte 


Mex. 


10 Q07 


<- 1 ^ 


P7^ 


Pfl Vn 1 p 1" T fl n 


X tic • 








P a.D al o t i CTs ac 


Pue. 




X ,*t 


1 lUo 




X Lie; • 






7S6 




X ws * 


1 sua 


X , W*t 






X * 




















D.P. 


13.266 




.1*11 




D.P. 


2.016 


1.805 


.806 


Tecalco 


Pue. 


1^.735 


u.Uoo 


.775 


TecaB&ch&lco 


Pue. 


17.688 


lU.UOO 


.815 




Nor. 


2,260 


1.207 


.535 


Tenanciriff o 


Mex. 


3.310 


866 


.262 




Mex. 


3.I5U 


2,220 


.70U 


X w w X ii UCl ^ CUi 


Mex- 


1* 68q 




.617 


J. C ^CLpctiJ C V Cb 


X vie? • 


I4 ^s6 


? 76 












Uio 

. HXW 










517 




Hid. 

H A ^X • 


2.162 


QIQ 


.U25 




Mex. 

Anew dbs 


9.867 


I|.525 


.U58 


rep63cx oex luo 


111<L. 








Tepej^an 


Mex. 


I.5W 


1»353 


.875 


Tepostlin 


MCMT. 


7,i»98 


U,890 


.653 


TequLsistl&i 


Mex. 


1,2U 


1,555 


1.250 


Tetipac 


Gro. 


1,320 


802i 


.610 


Texcatepec 


Hid. 


8,663 


608 


.093 


Tezontepec 


Hid. 


1,607 


550 


.3J*2 
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TABIS 1,1, SEOEOB I, PAET D (Cent J 



Batio 



Ham 


Loo, 


Population 
in 1568 


Popuitxtvon 
in 1595 


1596 
1568 


Tianguistengo 


Hid. 


1,690 


1,1»86 


.880 


Tlacoteipec 


Mor. 




302 


.211» 


Tlacotepec 


Hex. 


ft % • 


l,lU8 


.797 


Tlacmlotepec 


Pue. 


2.696 


1,8U6 


.685 


Tlachlchilpa 


Mex. 


»»,l65 


2.703 


.61*9 


Tlalnepantla 


Mex. 


9.587 


3,275 


.3U2 


Tlatelolco 


D.F. 


lU,982 


513 


.034 


Tlanalapa 


Mex. 


2,115 


592 


n A 

.280 


Tlapanaloya 


Mex. 


610 


770 


1.262 


Tlaqiiilpan 


Hid. 


2,k02 


1,359 


^ 

.565 


Tlaualac 


Gro. 




I,li20 


,k2U 




Nor. 


726 


36I1 


.502 


Toleayuea 


Hid. 


2,970 


558 


.188 


Toluca 


Nex. 


16,550 


6,220 


.376 


Tornacustla 


Rid. 


2,330 


Ulii 


.178 


Tot imehuacSn 


Pue . 


2,822 


1,1+55 


.515 


Tulancingo 


Hid. 


15,510 


6,535 


.1*21 




Mex. 


k,686 


3,li56 


.738 


Tututepec 


Hid. 


10,6l»3 


6,110 


.57*» 


Xalatlaco 


Hex. 


1»,)»96 


2,71*0 


.609 


Xalostoe 


Nor. 


536 


3hk 


.6ii2 


Xilosiogo 


Nex. 


566 


k20 


,lhZ 


Zllotzingo 


Max. 


1,550 


1,013 


,63h 


Ziquipileo 


Nex. 


9,389 


3,6U0 


.388 


Tautepec 


Nor. 


13,352 


6.585 


.Ji93 


Yecapixtla 


Nor. 


lli,2i»0 


U,560 


.320 


Zacatl£n 


Pue. 


8.1.65 


5,9U5 


.703 


Zacualpan 


Mex. 


I.97U 


900 


.1*56 


Zacualpan 


Mor. 


706 


305 


.1*32 


^apotiLian 


rue. 




4 ,945 


.olT 


Zicapuzalco 


Gro. 




6U9 


1.151 


Zinac an tepee 


Nex. 


6,056 


3,360 


.555 


Zoquitlin 


Pue. 


798 


880 


1.103 


Zrjnrrihuacai: 


Mex. 


3,392 


1.856 


.51*7 


Total 

Number of cases 


119 


668.867 


332.256 


0.lf97 
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TABLE BSGIOS I, PART E 

Toms Fomd in Both 1S96 and 2646 Liate 



Ratio 



Name 


Lor>. 


in 1595 


Population 

in 76-16 


1646 

1595 


A ^ A ^ 1 fiwt 

AC at. XCn 


U-i A 


IDT 




17'? 


ACbOpBIl 


iua* 


1 ft 77ft 






ApAXCO 


nex« 




fiCX> 




tm 




1 wo 


X7U 








XfCtC 




^An 


AvwC OOXXCO 






cnX 


9kO 


Atot(miico 


IT<I Jt 

HI CI* 




350 


• UDO 


Axae\ft>a 


Hid. 


2,110 


315 


.149 


Calimaya 


Mex. 


2 ,72l* 


1,391 


.511 


Capulhuac 


Mex. 


2 ,uOd 




. 300 


Coyoacan 


D.F. 


9 ,420 




• 579 


Cuat Indian 


Pue. 


U,115 


3,009 


.732 


Cuernavaca 


Nor. 


21,780 


6,967 


.320 


Culhuac&i 


Mex. 


1»750 


l<ni> 


.231 


Cubsanala 




XyX3X 






Cnapa oe mot a 


Hex. 


0 TCI 
«» f?X 




.XDQ 












unapujjiuacaii 


lUa* 


i»3T5 


51 1 




vuicnicaSbXa 


nxa. 




150 




umxa 


rJXB* 


0X7 


LoA 


#;i9 


f^t^ ma 1 ^ na mCvi 

UuBRLLnuaCall 


nex. 


1 lAA 


cue 


991 


Ecatepec 


Mex. 


1,270 


C 7 '2 
V (J 




bloxocnitlan 


Pue . 


70 ft 
720 




. Hop 


Epazoytica 


T r ■ J 

nid. 


l»9't5 


173 


Aftrt 

.ooy 


Huaq^ue chula 


r\le • 


-> ,D2? 


2 ,y22 




nuaucnxnango 


f'UB. 




0 771^ 




niiaiian ngo 


Ilia. 


l»fi>c 




Rl A 
. 7x0 


Hu^npoxtla 


Hex. 


2,225 


619 


.278 


Euitsueo 


Qro. 


1.563 




.109 


nanatl&i 


Ver. 


5,820 


1,225 


.210 


Ixtaeamaxtitlla 


Pue. 


2,665 


2,585 


.971 


Izbapaluea 


Hex. 


708 


388 


.5l»8 


Jalatlaco 


Hex. 


2»7U0 


2,195 


.801 


Jicotepec 


Pue. 


3,J*70 


999 


.288 


Jilocingo 


Mex. 


k20 


265 


.631 
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TABLE 1,1a REGION J, PART E (ContJ 



Rtztio 



Sam 


Loo, 


in 1595 


Population 
in 1646 


1646 
1595 


Ji 1 ot 7. i ntro 


Mex . 


1.013 


506 


.500 


•JifluiTiilco 


Mex. 


3.6Uo 


1.131 


. 307 


Jonacat ifin 


Fue* 


1.185 


1,036 


.875 




Hex. 


6.660 

w ft www 


2.251 


.338 


Mi chinalova 


Mex. 


702 

1 Wfc 


75 


.117 


Ml KQlll rfllinl It 


Hid. 




3k5 




Hextlalpan 


Hex. 


705 


61 


.086 


Oaactepec 


Mor. 


5.700 


333 


.058 


Papaloticpac 


Pue* 




173 


.121 


Piaxtla 


Pub. 


1,66U 




. 330 


Que c ho lac 


Pue . 


h 950 


3.260 


.659 




D.F. 




2 670 






Pue. 


ii,Uoo 


7,860 


.689 




Mor. 


1 207 




.183 
♦ <XwJI 




Hex* 


866 




.505 




Hex. 


2.220 


UlO 


.185 


X vW vX UuCW^CUA 


Mex. 


2.8q6 


510 


.176 


TeiDftDttviecii 


Pue. 


2.763 


1.352 


.1I89 


Teoetitlln 


Hid. 


919 


167 

*w 1 


.182 




Mex. 


1.555 


537 


.3U5 




Gro. 


Sou 


2U8 




X Cjr U\-cx 






1 oil 




i czon Lepe c 


niu. 




91 li 


"iftO 


i 1 angui s leii^o 


nio.. 


X ,400 


J 1 


90 li 


1 j.ac o]b «p6C 


nex. 


1 1 LA 






Tiacocepcc 


Hor. 




130 




TXUittac I wuB vas / 






770 


•20 


Tla&aXajpan 


VIA 

ma. 


coo 




• ex J 




Hid 








Tlayacac 


Hor. 




05 




Toleayuca 


Hid. 


588 


109 


.185 


Tolttca 


Max. 


6,220 


6,398 


1.025 


TorDacustla 


Hid. 


Ulli 


37 


.089 


Totimehuacan 


Pue. 


1,1*55 


1,257 


.86i( 


Tultitl&i 


Mex. 


3,1+56 


1,710 


.1+95 


Tututepec 


Hid. 


6,110 


U.165 


.662 
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TABLE 1,2, BBGIOB Ij PAST E (Cont.) 





Loa. 


Population 

in 1595 


Population 

in 1646 


Ratio 

1646 

1S95 


Xalostoc 


Mor. 


3kk 


32 


.093 


Yautepec 


Mor. 


6,585 


1,632 


.2U8 


Yecapistla 


Mor. 




622» 


.137 


Zaeatlfo 


Pue. 


5,9^*5 


2.980 


.502 


Zaeualpan 


Mop* 


305 


226 


.7^2 


Zaeualpan aad. Malinaleo 


Hex. 


900 


3>»3 


.381 




Pue. 


U,925 


1.530 


.310 


Zinacantqpec 


Hex. 


3,360 


2.775 


.826 


Zoqiiltl&i 


Pue. 


880 


529 


.601 


Zxnnpahuacan and Zoqvd 


Hex. 


1,856 


1.296 


.699 


Total 




231.ll»0 


93,572 


0.ii05 



Number of cases 8l 



Region If. Valles- Panuco. This is the coastal plain and foot- 
hills of the Huaxteca from southern Tamaulipas to northern 
Veracruz as tar south as latitude 20° N. There are 28 places 
wliich occur in both the 1568 list and the 1646 list. In 1568 the 
population of these 28 places is 35,316; in 1646 it is 8,559. The 
ratio 1646/1568 is 0.242. The data are given in detail in Table 
1.1, Region II, part A. Part B shows 9 places found in the 1646 
report which had to be omitted from part A. The total popula- 
tion of these 9 places is 353, making the total for the 1646 list 
8,912. Part C shows 122 places which occur in the 1568 list but 
which are not found in that for 1646. The total 1568 popula- 
tion of these 122 places is 37,818. The aggregate for 1568 
would be 35,316 plus 37,818, or 73,134, of which the towns 
missing in the 1646 list would account for 52.2%. 

We may calculate the probable true population of Region II 
by using proportions and assuming that the ratio between the 
two sets of data was the same for all towns alike (in totals). This 
would mean that 73,134 X 0.242 = 17,698. The difference be- 
tween this value and that of the 1646 list (8,912) is very great 
and may invalidate the assumption. It may be necessary to 
assume additionally that many of the places on the 1568 list 
disappeared before 1646. 
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Table 1.1, Region II, part D shows the population of 22 
places in 1568 and 1595. The total of the former is 26,991 and 
of the latter 23,752. The ratio 1595/1568 is 0.880. By propor- 
tion, the entire population of Region II in 1595 would be 

73,134 X 0.880=64,358. Part E shows similar data for 1595 
and 1646, with only 5 places. Here the totals are respectively 
14,087 and 5,039, and the ratio 1646/1595 is 0.358. The entire 
population of Region II in 1595, calculated from the total in 
the 1646 data (8,912^ 0.358), would be 24,894. The two 
results are discrepant, a fact probably referable to the disappear- 
ance of many small towns in the region. 

TABLE 1.1^ REGION II, PARI A 
Tome Found in Both 1668 and 1646 Lieta 



Nam 


Loo, 


Poputati-on 
in 1568 


Population 
in 1646 


Rottio 

1646 
1568 


Alcececa 


Ver. 




83 


.150 


At Ian 


Ver. 


350 




.268 


Chaltitlan, Piciila, 
Chalcbicuautla 


mm - _- 

Ver. 


2,015 


k2o 


.212 


Chicantepec 


Vep. 


l,o93 


l,33o 


.790 


Chichilintla 


Ver. 


3,Ul6 


950 


.278 


Huejutla 


Hid. 


2,881 


330 


.115 


Mecatlan 


Ver. 


608 


105 


.173 


Metatepec and Tantoyuca 


Ver. 


3,290 


223 


.068 


Hetateyuca 


Vep. 


125 


23 


.18J» 


Nexpa, Huehuetl&i, 

Tauzan 


Ver. 


1,181 


209 


.177 


Ozuliiama and iMoyutla 


Ver. 


282 


197 


.699 


Tanahol 


S.L.P. 


1»T 


0 


.000 


Tamohf 


S.L.P. 


6kk 


221 


.3J»3 


Tanalol and Suacacasco 


S.L.P. 


336 


1U6 


,U3h 


Taooxol 


S.L.P. 


36 


10? 


2.972 


Tamiubla and Las Laxas 


Ver. 


91 


uM 


1.253 


TaiipaiBol6n 


S.L.P. 


822 


289 


.351 


Tanbaca 


Ver. 


l6l 


119 


.739 


Tancuayalab 


S.L.P. 


Ii03 


71 


.177 


Tanchinamol 


Ver. 


99 


121 


1.222 


Tancui che 


Ver. 


825 


138 


.167 


Tancmname 


Ver. 


58 


71 


1.223 
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TABLE 1»1» SEGION 11^ PART A (Cont.) 



Ratio 



NCBHS 


Loo, 


Poputatien 
in 1568 


Population 
in 1646 


1646 
1568 


Tenampulco 


Pue . 




0)1 ft 


. ?U1 


Tezapot itlan 


Ver. 


213 




.207 


Ilacoiula (ae Bustoi 




55 


00 




Tlaeulula and Magueyes 


Ver. 


601 


171 


.285 


Tlanchinol and 
Acuimantla 


Hid. 


12,U7l* 


2,308 


.185 


Tonatico, Zozocolco 


Ver. 


1,561 


3U5 


.221 


Total 




35,316 


8,559 


0,2k2 


Nun(ber of eases 


28 









TABLE 1.1, SEGION II, PART B 

Toana on the 1646 list for ti^iicSi there ie no eorreeponding 

figure for 1568, or which should be omitted from P(xrt A, for 
vaanoua reaaone. Starred populations are omitted from the total. 



Hem 


Loo. 


Population 
in 1646 


Comment 


Acultzingo 


Ver. 


158* 


In Region IIA 


Nexpa 


Hid. 


lU3» 


Duplicate 


Tanbeate 


S.L.P. 


61 


Not on the I568 list 


Tancajual 


S.L.P. 


0 


Not on the I568 list 


Tancalicoche 


? 


95 


Not on the 1568 list 


Iaale6a 


S.L.P. 


0 


No assessment 


Tantima 


? 


112 


No assessment 


TesoQtlal 


? 


5 


Not on the I568 list 


Zay^lla 


Ver. 


60 


With Tmbob in I568 


Total 

Number of cases 


9 


353 
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TABIS 1,1 J RB6IQS lis PART C 

Tome on the 1668 list for which a population ia given but 
iMck cppe not found on ^ li46 list. Toons on the 1588 list 
for nkioh no amparate pcpulaticn is given oiw omitted. 



Population 



Acatl&i 


S.L.P. 


185 


Ahuatipan 


Hid. 


3,070 


Amatlin 


S.L.F. 


U8 


Aneluca 


Pue. 


56 


Apaztlfin 


Ver. 


55 


Axbla 


S.L.P. 


fl25 


Calixlantcogo 


Pue. 


113 


Calpan 


Ver. 


llil 


Cihuala 


Ver. 


UU 


Coxcatlan 


S.L.P. 


2,581* 


Coyutla 


Ver. 


25I+ 


Culuama 


Ver. 


282 


Chacual 


Ver. 


U2 


Chachapala 


Ver, 


6U 


Chlcoaaiiiel 


Ver. 


56 


Gusahapa 


Ver. 


1U3 


Huatspaltepee 


Ver. 


9 


Huautla 


Ver. 


282 


Huesco 


Ver. 


109 


Ruitzila 


Pue. 


226 


Ixcatepec 


Ver. 


39 


Jalpan 


Quer. 


776 


Jicayan 


Ver. 


1»5 


Mac at Ian 


S.L.P. 


630 


Hacolvttla 


Ver. 


128 


Hacuilx6cliitl 


Hid. 


1,8T5 


Hezimtlfin 


Ver. 


18 


Nanahuatla 


Ver. 


IT** 


Nanahuatlfia 


Ver. 


170 


OJitipa 


S.L.P. 


2,396 


Pantepee 


Ver. 


185 


PSmuco 


Ver. 


990 


Papantla 


Ver. 


U23 


Piaxtla 


Ver. 


57 



Copyrighted material 



38 Ess^rs in Populatioii Hii toiy 

TABIE 1,1, SEGIOS 11, PART C (Cent.) 



Sam Loo* in 1668 



Puxutl&i 


Ver. 


2kd 


TaY>ttco 


Ver. 


k2 


Taeulilla 


Ver. 


h9 


Tanacolite 


8.L.P. 


88 


Tamaeuiehe 


8.L.P. 


99 


Tanaeuil 


Ver. 


186 


Tanahol 


8.L.P. 


Ul 


Tamaholipa 


Tampa. 


2,310 


Tamahu 


S.L.P. 


33 


Tamalaguaco 


S.L.P. 


lUl 


Tamalocuco 


Ver. 


183 


Tamalol 


Ver. 


282 


Tamateu) 


Ver. 


170 


Tanategue 


Ver. 


HO 


Tanasunchale 


S.L.P. 


1,399 


Tam&zvmchale 


Ver. 


99 


Tamed 


S.L.P. 


lli» 


Tamiahua 


Ver. 


990 


Tanole 


Ver. 


62 


Tamontao 


Ver. 


5U 


Tamos 


Ver. 


66 


Tajnpaca 


Ver. 


27 


Tampacal 


Ver. 


56 


Tampacan 


Ver. 


25 


Tampacayal 


Ver. 


1,690 


Tanpayal 


S.L.P. 


62 


Taispico 


Ver. 


3M) 


Tampoaquft 


S.L.P. 


282 


Tampuebe 


Ver. 


182 


Tanpucdio 


Tampa. 


86 


Tampulen 


Ver. 


36 


Tanni 


Ver. 


U2 


Tancamalmonco 


S.L.P. 


lUU 


Tancarihuitz 


S.L.P. 


705 


Tancaxan 


S.L.P. 


92 


Tancaxual 


S.L.P. 


79 
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TABLE Ul» 1E<S<» II ^ PAST C (Cant.) 



Population 
Scum Loo. in 1568 



Tancasne^uis 


TaopB. 


36 


Taneelete 


Ver, 


98 


Tancetueo 


Ver. 


U92 


T8neol6n 


S.L.P. 


72 


Tancolul 


Ver. 


l»U 


Tancoxual 


Tamps. 


213 


Tancoyol 


Quer. 


165 


Tancuy 


S.L.P. 


88 


Tanchaba 


S.L.P. 


8? 


Tandkievgr 


Ver. 


29 


Tanehicwr 


Ver. 


1»9 


Tanchila])6 


Tanps. 


29 


TanchlDa 


TamDB. 


330 


Tandiipa 


S.L.P. 


152 


Tanchov 


Tamns . 


86 


Tanhuizin 


Ver. 


163 


Tani st la 


Ver. 


337 


Tanlocuque 


S.L.P. 


93 


Tanlocoten 


Ver. 


299 


Tanq.uiin 


S.L.P. 


825 




Ver. 


85 


Tan'fcainol 


Ver. 


1U2 


Tau'tamol 


Ver. 


226 


Tantay 


Tanps. 


36 


Tantoin 


S.L.P. 


72 


TantoyeUs 


Ver. 


22 


Taniioveaue 


Ver. 


65 


i atiL oy uca 


Tanps . 




Tantuana 


S.L.P. 


lUl 


Tanxohol 


S.L.P. 


68 


Tanzacana 


Tamps. 


72 


Tanzaquila 


Ver. 


lil6 


Taazamoaoco 


Tampa, 


83 


Tatisxai;q;ie 


Ver. 


27U 


TanaumcQoeo 


S.L.P. 


133 


Taxlcul 


S.L.P. 


85 
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TABLE 1.1, BEGim FABX C (Cant,) 





Nem 




Loo, 


jpopuuintm 
in 1S68 






Temapaehe 




S.L.P. 








Tenpoal 




Ver. 


756 






Tenacvsco 




Ver.- 


i,oe6 






Texii^zpa 




Ver. 


Uo 






Tlaeoeoatla 




Ver. 


178 






Tlapahuantla 


Ver. 


86 






Tlagpotongo 




Fue. 


30 






Tomomolo 




Ver. 


6 






Topila 




Ver. 


33 






Topla 




Ver. 


183 






TotODChal 




Ver. 


6 






Tiupaa 




Ver. 


U23 






Tusapan 












VaUea 




S.L.P. 


132 






xmtia 




S.L.P. 


1,700 






Xocutla 




Ver. 


85 






Total 






37.818 






Number of cases 


122 








TABLE l,ly 


mofim II, PART D 






Tame Pcwid in Both 1666 and 1696 Lieta 




Scans 




Loo. 


Population Population 
in 1698 in 1S95 


Ratio 
lo9o 

JsSi 


Calpan 




Ver. 


lUl 


133 




Coxcatlfin 




S.L.P. 2t3&k 


1,027 


.397 


Cogrutla 




Ver. 


25k 


226 


.890 


Chiconaael 




Ver. 


56 


lUl 


2.528 


Chicontepec 




Ver. 


1,693 


1,953 


1.1^7 


Chichilintla 


Ver. 


3,Ul6 


2,610 


.765 


Huautla 




Ver. 


28e 


657 


2.328 


Huehuetlan 




S.L.P. 56U 


963 


1.710 


Moyutla 




Ver. 


262 


293 


1.038 


Tamalaguaco 




S.L.P. Ikl 


175 


1.2kQ 
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TABLE 1,1, SBGiai II, PAST D (CemtJ 



Ratio 





hoc. 


Population 

in 1668 


Population 

in 1595 


1S96 

1568 


Tajnalol 


Ver. 


282 


1*57 


1.621 


T amaz uu chale 


S*L.P> 


1»3S>9 


l»*3o 


1.02o 


Tamaziinchale 


Ver. 


99 


1^ 


1.707 


Tandahua 


V ABB 

Ver. 


990 




All 4 
.043 


Tanipucho 


Tanps. 


OO 


17 


.198 




9 T P 






otA 
•y |0 


Tancetuco 


Ver. 


k92 


71 


.llIU 


Tanchipa 


Tamps . 


330 


377 


1.1U3 


Tanzaquila 


Ver. 


Ul6 


l»37 


1.063 


Tenajnpulco 


Pue. 


1*95 


206 


.U16 


Tlanchinol 


Hid. 


12,1*7^ 


8,995 


.722 


Tuzapan 


Ver. 


k23 


2,483 


5.870 


Total 




26,991 


23.752 


0.880 


Bunber of cases 


22 










TABIS 1,1, RBGICa II, PAST S 




Toma Found in Both 1S9S and 1646 Diets 




nam 


Loo. 




Paputaticn 
in 1646 


Ratvo 

1646 

1S9S 


Cbicfailiatla 


Ver. 


2,610 


950 


.304 


Chiecntepee 


Ver. 


1.983 


1.336 


.685 


Oeuluama 


Ver. 


293 


197 


.673 


Tenainpuleo 


Pue. 


206 


2U8 


I.20U 


Tlanchinol and 

Acuimantla 


Hid, 


8,995 


2,308 


.257 


Total 




ll»,08.7 


5,039 


0.358 


Hvuniber of eases 


5 
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Region II-A. Central Veracruz. This is a small homogeneous 
area embracing the clusters of towns around present-day Jalapa 
and Orizaba. Although in part the region is coastal plain, most 
of the towns are at fairly high elevations. The region, in general, 
resembles the interior plateau more than P^uco to the north or 
the region of the Alvarado River to the south. There are 25 
places which occur on both the 1568 and 1646 lists. In 1568 
the population of these 25 places is 22,394; in 1646 it is 
10,065. The ratio 1646/1568 is 0.449. (See part A of Table 1.1, 
Region II-A.) Part B shows 8 places found on the 1646 list 
which had to be omitted from part A. The population of these 
8 places is 1 ,684, making the total for the 1 646 list 1 1 ,749. Part 
C shows 20 places which are found in the 1568 list but are not 
in the 1646 report. The total 1568 population of these 20 
places is 10,306. The a^regate for 1568 would be 22,394 plus 
10,306, or 32,700, of which the towns missing in the 1646 list 
would accoimt for 31.5%. 

We may calculate the probable true population of Region 
II-A in 1620- 1625 by using proportions and assuming that the 
ratio between the two sets of data was the same for all towns 
alike (in totals). This would mean that 32,700 X 0.449 = 
14,682. The difference between this value and that of the actual 
list (1 1,749) is not large and supports the assumption. 

We verify by use of data in the 1595 list. Part D of Table 1.1 
for the region shows the population of 6 places in 1 568 and in 
1595. The total of the former is 2,950 and of the latter 1,762. 
The ratio 1595/1568 is 0.597. By proportion, the entire popula- 
tion of Region II-A in 1595 would be 32,700 X 0.597 = 19,522. 
Part E of Table 1.1, Region II-A, gives similar data for 1 595 and 
1646, with only 3 places. Here the totals are respectively 492 
and 530, and the ratio 1646/1595 is 1.077. The entire popula- 
tion of Region II-A, calculated from the total in the 1646 
report (1 1,749 1.077), would be 10,909. The two results are 
discrepant, but the numbers of cases are too small for adequate 
calculation. 
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TABIE 1.1 J FBGIOB IIA, PAST A 

Towns Found in Both 1568 and 1646 Lists 



Ratio 



Seme 


Loo* 


PcfjpuLoi^OKi 
in IBBB 


Papulalbim 
in 1848 


1B48 
1688 


Actopan 


Ver. 


237 


206 


.869 


Acultzingo 


Ver. 


990 


158 


.178 


Alaolonga 


Ver. 


69 


26 


.377 


Coaeoazlntla 


Ver. 


1|22 


173 


.UlO 


Coatepec 


Ver. 


7fll 


292 


.267 


Chapultepec and Tonayan 


Ver. 


U62 


U26 


.926 


Chlchiauila and 
Quiaiixtlaa 


Pue. 


3,U78 


I.UU 


.320 


Chicocentepec 


Ver. 


1U8 


53 


.358 


Chlconquiaco and 
Miahuatlln 


Ver. 


U95 


37*» 


.756 


Chiltoyac 


Ver. 


282 


141 


.500 


Chocanan 


Ver. 


571 


316 


.55* 


Ruatuaeo 


Ver. 


1,029 


968 




Ixhuatlan 


Ver. 


lt93 


282 


.572 


Jalapa 


Ver. 


3,651 


631 


.173 


Jilotepec 


Ver. 


1,1+03 


UU7 


.319 


Malt rat a 


Ver. 


1,01+7 


903 


.862 


Naxtlatl&i 


Ver. 


115 


in 


.357 


Mizantla 


Ver. 


2»082 


l»59 


.221 


naolingo, Colipa and 
Jalcoaiulco 


Ver. 


60U 


793 


1.313 






901 


1 07 




Tepetlaxco 


Ver. 




1U8 


1.050 


Tequila 


Ver. 


1.059 


1»098 


1.037 


Zeoqpoala 


Ver. 


3U 


27 


.79^ 


Zintla 


Ver. 


lU 


n 


.5U6 


Zoogoliea 


Ver. 


2,369 


976 


.412 


Total 




22,39^ 


10,065 


0. 1+1*9 


Nuniber of cases 


25 
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TABLE 1.1, BEGIOS IIA, PARE B 

ToanB on tfm 1$46 list fm vMeh thare is no oorreepcneUng 

figure for 2568^ or vhiah should he omitted from Part /4, for 
varioue reaaom* Starred populations are omitted from the total. 



muntf 


ajW7o 


Population 




Huatusco and 
fluJetOB 


Ver. 




Duplicates Hiiatuaco 


IJhIiiHCBII 






11 Vb On vne jLyOO .UBb 


Papalote 


Ver. 


6i 




Tlacotepee 


Ver. 


77 


Hot on 1568 list 


Tlateca 


Ver. 


226 


With Ozumatzintla in 1568 


Tlaltetela 


Ver. 


213» 


In Region III 


Tomatlin 


Ver. 


136 


Not on 1568 list 


Xicocbinalco 


Ver. 


257 


Hot on 1568 list 


Total 




1,68U 




lKiaib«r of eaaea 8 








TABLE 1.1, BEGIOS IIA, 


PABX C 


Tcwne en the 1688 VUt for vMcSt a paputaHon ie given hut 

which are not found on the 1646 list. Towne on the 156 8 Hat 
for which no separate population ie given are omitted. 




Vena 


Loo. 


Population 
in 1668 




Acatl&i 


Ver. 


272 




Aimer fa 


Ver. 


130 




i'uiilicapa 


Ver. 


338 




Atlan 


Ver. 


8U6 




Catusco 


Ver. 


78 




Coatlatepec 


Ver. 


101 




Cuzamaaemaea Ver. 


8U5 




Chieo 


Ver. 


1,115 




Icapcusingo 


Ver. 


29 




Ixtepec 


Ver. 


870 




Orisaba 


Ver. 


53h 




Ospleha 


Ver. 


967 




Osumacintla 


Ver. 


139 




Quetaaleoatl 


Ver. 


19k 
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TABLE 1.1, SBGIOK IIA, PAST C (Cont.) 





Loo, 


in 1668 


Tecoautla 


Ver. 


33* 


Testbuac&n 


Ver. 


8U6 


Tlaedula 


Ver. 


1,921 


Tttstenee 


Ver. 


97 


Utila 


Ver. 


280 


Yahuatlan 


Ver. 


350 


Total 

Smibar of eases 


20 


10,306 



TABLE I.I, RBOim II A, PAST D 
Toma Found in Both 1668 cond 1696 Lieta 



Sam 


£00* 


Population 
in 1668 


Population 
in 1695 


Ratio 
1568 


Acatlfia 


Ver. 


272 


250 


.919 


Aeultsingo 


Ver. 


990 


282 


.285 


Coacoatzintla 


Ver. 


kU2 


189 


.l»U8 


Chocom^n 


Ver. 


571 


262 


.U59 


Orizaba 


Ver. 


yA 


677 


1.222 


Tepetlaxco 


Ver. 




102 


.724 


Total 




2,950 


1,762 


0.597 


Vvntber of cases 


6 








TABLE 1.1 J REGION IIA, PART E 




Toons found 


in Both 1S$S and 1648 Llat» 




Nam 


Loo. 


Population 
in 1596 


Population 
in 1646 


Ratio 

1646 

1696 


Coacoatzintla 


Ver. 


189 


173 


.916 


Chocomari 


Ver. 


262 


316 


1.205 


Maxtlatlan 


Ver. 


1*1 


kl 


1.000 


Total 




I192 


530 


1.077 


Nuoiber of eases 


3 
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Region HI. Alvarado- Coatzcoalcos. This region embraces 
southern Veracruz and the coast of Tabasco and Campeche to 
the Laguna de Terminos. The part of Campeche included in the 
region was populous in aborigmal times, but by the seventeenth 
centuiy was deserted. The region includes the lowland basins of 
the Alvarado-Papaloapan drainage, the northwest portion of the 
Usumacinta drainage, and the small part of northeastern Oaxaca 
which is in the basins of the Papaloapan and Coatzacoalcos 
systems. 

There are 33 places which occur on both the 1568 and 1646 
hsts. In 1568 the population of these 33 places is 20,751; in 
1646 it is 5,183. The ratio 1646/1 568 is 0.250. (See Table 1.1, 
Region III, part A.) Part B shows 11 places found on the 1646 
Ust which had to be omitted from part A. The total population 
of these places is 1,463, making the total for the 1646 list 
6,646. In part C there are 41 places which occur in the 1568 list 
but are not found in the 1646 report. The total 1568 popular 
tion of these 41 places is 26,928. The aggregate for 1568 would 
be 20,751 plus 26,928, or 47,679, of which the towns omitted 
in the 1646 report would account for 56.5%. 

We calculate the probable true population of Region III in 
1620-1625 by using proportions and assuming that the ratio 
between the two sets of data was the same for all towns alike 
(in totals). This would mean that 47,679 X 0.250 = 1 1,920. The 
difference between this value and that of the 1646 list is 
considerable. The condition resembles that obtaining in Region 
II and indicates the disappearance of numerous towns between 
1568 and 1646. 

TABLE 1,1, REGION III, PART A 
Tome Found on Both 1S68 and 1648 Liata 



Nam 


Loo. 


Population 
in 1568 


Fopulation 
in 1646 


Ratio 

1646 

1568 


Acalapa 


Ver. 


86 


29 


.337 


Agualulco, Mecatepec 
and Otiliacac 


Tab. 


1,21U 


3U3 


.282 


Atoco, Ot^a and 
Ttonantitlib 


Tab. 


9h2 


12l» 


.132 


Ayautla 


Oax. 


22k 


163 


.728 


Cachultenango 


Ver. 


56 


3h 


.607 



Copyrighted material 



Royal Revenues and Indian Population in New Spain 47 

TABLE Ul» BEGIOS lU, PAST A (Cent J 



Sam 


£00. 


Population 
in 1668 


Population 
in 1646 


1646 
1568 


Cosanalo&Daii 


Ver. 


330 


1U3 


.1*33 




Ver. 


66 


82 


I.2U2 




Tab. 


209 


153 


.733 


r*h^ 1 Ann 


Vat* 






.082 




Ver. 


621 


15 


.02^ 


Guasuilapa 


Ver. 


377 


39 


.lOU 


Httttfcspaltepec 


Oax. 


710 


165 


.232 


Hueytl&L 


Ver. 


70 


19 


.271 


Ixcatlin 


Oax. 


700 


183 


.261 


Jalapa 


Oax. 


U22 


292 


.692 


Jaltipan, Acayuca, 
Glut la, Ghacalspa, 

AiSjr U-Lu crpe c ) 

Teqviistepec, 
Tiquipipa, 


Ver. 


2,822 


337 


.119 


Jo^l&Da 


Ver. 


262 


ll|8 


.525 


Mag&vkda And. flijin^fclfci 


Gbis ■ 


1.177 


116 


.098 


Midioac&i 


Tab. 


226 


66 


.292 




Ver. 


1.6Q0 


61 


.036 


Moloacan and. Uliacan 


Ver. 


lUl 


93 


.655 


Ocoapa 


Ver. 


1U8 


87 


.588 


OJitlfin 


Oax. 


303 


126 


.UI6 


Osolotepec 


Ver. 


110 


58 


.527 


Puetla (Acula) 


Ver. 


l»8$ 


231 


.lf76 


Putlancingo 


Oax. 


58 


I18 


.828 


Tapalan 


Ver. 


26U 


26 


.099 


Tanango 


Oax. 


I150 


102 


.227 


Teotalco, Hueatepec 
and CixLtlatlin 


Ver. 


1.129 


388 


.34U 




Oax. 


155 


100 


.6U5 


Otetttila 


Oax. 


3,630 


937 


.258 


Tlaeotalpan 


Ver. 


825 


258 


.313 


Tuxtepec and Ghiltepec 


Oax. 


192 


16U 


.85l» 


Total 




20,751 


5.183 


0.250 


Numiber of cases 


33 
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TABUS 1,1, BEGIOa lU, PART B 

TcuMB on the 1646 Hat for vkioh there is no oorreepond£ng 

figure for 1568^ or which should be omitted from Part 4, for 

varioua reaeone. Starred pcpulaticne are omitted from the total* 







Population 




Acatl&i 


Oax. 


16T 


Not on 1568 list 


Amatlan 


Ver. 


18U 


Encomendero doubtful 


Atecolotepec 


Oax. 


32H 


Not on 1568 list 


Hueylutla 


Ver. 


151 


Not on 1568 list 


IxceLLpan 


Ver. 


203 


Location doubtful 


Mezapa* Santiago 


Ver. 


41* 


Duplicates Minzapa, 
not on 1568 list 


Mitlancuautla 


Ver. 


Ul 


Not on 1568 list 


Ostotitlliji 


Tab. 


lOU 


Not on 1568 list 


Tequipac 


t 


39 


Not on 1368 list 


Teutalco 


t 


37 


Not on 1568 list 


Tlaltetela 


Ver. 


213 


From Region IIA, 
position doubtful 


Total 




l.WS 




HUmber of Cases 


11 








TABLE 1. 


REGIOH III, 


PABT C 



Towns on the 1568 list for which a -population is given but 
vAtidh are not found on the 1646 list. Toons on the 1568 list 
for which no separate papulation is given are omitted. 



Population 



Home Loo. in 1S68 



Agutaco Ver. 71 

Amascalapa Ver. 38 

Aaiatlin Ver. 2^k 

Anatl&i Ver. 70? 

Ataco Ver. 25 

Atiquipaque Oax. I68 

Coaquilpa Ver. 211 

Coatzacoalcos 

(province) Ver. 9*900 

Cotatlfin Ver. l,UlU 
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TABI£ 1,1, BEGION III, PART C (Cont.) 



Ucam 


Loa, 


Paou'lo.t'tcn 
in 16SB 


Chal<dioloacln 


Ver. 


313 


Cbicaloacfin 


Ver. 


85 


Huachapa 


Ver. 


60 


Huaquilpa 


Ver. 


960 


Hmtusco 


Ver, 


169 


Huestepec 


Ver. 


986 


Ixhuatlan 


Oax . 


Ul»9 


Ixtayuca 


Ver. 


225 


Ixtayiica 


Ver. 


1,119 


Jieayan 


Ver. 


1,580 


Niahuatlln 


Ver. 


113 


Miahuatlln 


Ver. 


235 


Nieaostoc 


Ver. 


85 


Ostopa 


Ver. 


105 


Otlatitlin 


Ver. 


987 


Papalote 


Ver. 


16 


Pigualulco 


Tab. 


1,025 


Quit at an 


Ver. 


29k 


San Juan ULfia 


Ver. 


U52 


Soyaltqpee 


Oax. 


113 


Tacotalpa 


Tab. 


525 


Taquilpas 


Ver. 


306 


Tilsapu^a 


Ver. 


330 


Tlaliscoyan 


Ver. 


29^ 


Tlatlatelco 


Ver. 


135 


Tonela 


Ver. 


28U 


Totutla 


Ver. 


9U 


Tuchitepec 


Ver. 


226 


Tuxtla 


Ver. 


1.815 


Uxitem 


Oax. 


25^ 


Zapotitlan 


Ver. 


367 


Zinacanostoc 


Oax. 


lUl 


Total 

HuDiber of cases 


Ul 


26»928 
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In parts D and E of Table 1.1, Region III, we use the data for 
1595 for verification. Part D shows the population of 12 places 
in 1568 and 1595, the ones for which there are data in both 
lists. The total of the former is 10,686 and of the latter 6,442. 

The ratio 1595/1568 is 0.603. By proportion, the entire popula- 
tion of Region III in 1595 would be 47,679 X 0.604 = 28,750. 
Part E shows similar data for 1595 and 1646, with only 5 
places. Here the totals are respectively 1,496 and 925, and the 
ratio 1646/1595 is 0.618. The entire population of Region III, 
calculated from the total of the 1 646 list for this region (6,646 
■s- 0.618), would be 10,754. The two results are discrepant. The 
numbers of places are small, but there may also be a difference 
due to the disappearance of towns between 1595 and 1646. 



TABie 1. 1, BSGIOB III, PAST D 
Tama Found in Both 1568 and 1595 Lists 



9am 


Loo. 


Population 
in 1568 


Population 
in 1S9S 


Ratio 

1596 

IMS 


jbnatlln 


Ver. 


705 


250 


.355 


Cotaxtla 


Ver. 


66 


96 


I.I15U 


Huatzpaltepec 


Oax. 


710 


^1 


.771 


Huestepec 


Ver. 


986 


295 


.299 


Jalapa 


Oax. 


U22 


1016 


1.057 


Jaltipan 


Ver. 


2,822 


801 


.28U 


Jicayan 


Ver. 


1,580 


1,U78 


.935 


Jotlapa 


Ver. 


282 


99 


.351 


Micaostoc 


Ver. 


85 


56 


.658 


Michoacin 


Tab. 


226 




.239 


Otlatitlln 


Ver. 


987 




.481 


Tuxtla 


Ver. 


1,815 


1,81*6 


1.017 


Total 

Nximber of cases 


12 


10»686 


6,U2 


0.603 
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TABLE 1.1s MGIOS UI, PARI E 
Toana Fomd in Both 1605 and 1648 Ltate 

















PopuZctt^ott 


Pcpul<xtioit 


164S 


Scone 




in 1S9S 


in 1646 


16$S 


Cotaxtla 


Ver. 


96 


82 


• 855 


Jalapa 


Oax. 




292 


.655 


Joltipan 


Ver. 


801 


337 


.U21 


Jotli9« 


Ver. 


99 


1U8 


l.J»95 






5^ 


66 


1.221 


Total 






925 


0.6l8 


livuober of cases 


5 









Region IV. Northwestern Oaxaca. This region embraces the 
Mixteca Alta and Baja (but not the Mixteca of the coast), the 
central valleys of Oaxaca, and some peripheral territory. Most 
of the region is plateau or of intermediate altitude, and resem- 
bles the Central Plateau. 

Table 1.1, Region IV, part A gives the names of 87 places 
which occur in both the 1 568 and 1646 reporting. In 1568 the 
population of these 87 places is 183,601 ; in 1646 it is 60,785. 
The ratio 1646/1568 is 0.331. According to part B, the 1646 
list contains 8 places which had to be omitted from part A. The 
total population of these places is 1,289, making the total for 
the 1646 list 62,074. Part C shows 39 places which are in the 
1568 list but are not found in that of 1646. The aggregate for 
1568 would be 183,601 plus 39,732, or 223,333, of which the 
towns missing in the 1646 reporting would account for 17.8%. 

We calculate the probable true population of Region IV in 
1620-1625 by using proportions and assuming that the ratio 
between the two sets of data was the same for all towns alike 
(in totals). This would mean that 223,333 X 0.331 = 73,923. 
The difference between this value and that of the actual list 
(62,074) is relatively small. The smallness of the discrepancy 
indicates that most of the towns remained in existence, and that 
relatively little disturbance occurred between 1568 and 1646 in 
this area. 



Copyrighted material 



52 



Essays in Populatioii Hittoix 

TABIM l.U SBGZai JK. PAST A 

Toutne Found in Both 1568 and 1646 Liata 



Ratio 



Seam 


Loo. 


PopulctHon 

in isea 


in 1046 


1646 
1668 


Achiutla 


Oax. 


3,238 


77^ 


.239 


a » * 

Aaoltqpee 


Oax. 


181 


136 


.752 


i^oala 


Oax. 


1,*78 


292 


.198 


Atlatlauca 


Oax. 


202 


^ On 

189 


.670 


AtograquiJ_Lo 


Ocuc. 


707 


IZZ 


•173 


Coatlabuistla 


Oax. 


703 


223 


.317 


Cosbepee 


Oax. 


l»17o 


92 


.070 


Coixtlahuaca 


Oax. 


8,250 


1,780 


.216 


Coyotepec 


Oax. 


971* 


966 


.992 


Cuautitlfin 


Oax. 


85 


53 


.623 


Cuicatlluai 


Oax. 


1,020 


366 


.358 


CuilaqiMn 


Oax. 


20,2U6 


3,350 


.165 


CuqLuila 


Oax. 


338 


157 


.I165 


Chacho&pan 


Oax. 


l,ii09 


116 


.082 


Cbale«taneQ 


Oax. 


1.995 


1,367 


.686 


Chicahuaxbla 


Oax. 


1,198 


720 


.601 


Chidilc^a and Jtnatlin 


Oax. 


3 •352 


1,663 


.496 


Elotepec 


Oax. 


706 


362 


•513 


Bstetla 


Oax* 


56l» 


228 


•404 


Btla 


Oax. 


4,696 


A « IBM 

2,153 


.458 


Btlatongo 


Oax. 


904 


12o 


.139 


Huajuapan 


Oax. 


1,650 


782 




Huajolotitlan 


Oax. 


282 


08 


. 312 


Huajolotitlan 


Oax. 


3,3U6 


1,564 


.h6o 


Huapanapa 


Oax. 


195 


357 


1.831 


Huaubla 


Oax. 


297 


83 


.279 


Huautla 


Oax. 


5M 


275 


.508 


Huautla 


Oax. 


8U5 


I186 


.576 


Igttaltepec 


Oax. 


1,185 


1,107 


.587 


Ixeatlfin 


Oax. 


2,152 


258 


.120 


Ixcuintepec 


Oax. 


522 


316 


.606 


Ixpatepee 


Oax. 


1,089 


619 


.569 


Ixtatepec and 
Chieaihuaatepec 


Oax. 


732 


19I1 


.265 


Ixtepee 


Oax. 


1,937 


1,39»» 


.720 
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TABLE BEGim IV ^ FAST A (Cent,) 



Ratio 



Nam 


Loo, 


Population 
%n 1568 


Population 
in 1646 


164$ 
1008 


Jalteriec 


Oax* 




27k 


.062 


JaJ.'teDe'tanffO 


Ouc* 


568 


29 


.051 


Jocotipac 


Oax. 


379 


27U 


.723 


Justlahuaca 


Oax. 


935 


352 


.377 


La Magflalftna 


Oax. 


966 


173 


.179 


Na«niilx6chil 


Oax. 


792 


5^1 


.684 


Ifelinalt^c 


Oax. 


706 


197 


.279 


Hitla 


Oax. 


2.376 


1,265 


.532 


Mitlaatongo, Santiago 
and Santa Crua 


Oax* 


6U5 


299 


.35U 


Hanacat^pec, Te^tdstepee 
and iOsiaahiia 


Oftx. 


1.501 


711 




Hanali'UKbi.ppac 


Oax. 


198 


179 


•904 


Hoehxstl&i 


Oax. 


2,950 


179 


.061 


Oaxaca. Villa 


Oax. 


1.129 


675 


.598 


po T\o 1 n't i pnac 


Oax. 


1.680 


323 


.192 


Put la 


Oax. 


706 


173 


.245 


OuiotsDec 


Oax. 


891 


29k 


.330 


Sosola 


Oax. 


1.1I09 


61*3 


.457 










- 5"^ 
• J jy 






1 ^6 


8U7 




AvaaHHBWAVv 


Out. 


1,000 


160 


.160 








2 010 










1 J 




XAX&LlfSpOG 










A^coaiaxcxanuaca 


uax. 


Toll 


l»«i? 


X. |HU 


Tccootayaea 


Oax. 




00 


.xou 


Te jupan 


Oax. 




P (-L 


• XOO 


Tonoxpa 


u&x • 


1 UO 


-1- ( ( 




Teotitlan del Camino 


Oax. 


2,790 


1,500 


.539 


Teozacoalco 


Oax. 


1,828 


971 


.532 


Tepeucila 


Oax. 


618 


507 


.821 


TepesimatlSn 


Oax. 


2.630 


170 


.065 


Tepoacolula 


Oax. 


11,418 


U,070 


.356 


Tequecistq;iec 


Oax. 


3,607 


1,5^0 


.U27 


Tetiguipa 


Oax. 


2.086 


961 


.461 
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TABLE 1.1, BBGIOS IV, PART A (GontJ 





£90. 


in 1668 


£^ V L/ M (i^C4 1^ I" \^rm 

in 1646 


Ikxtio 
1846 

im 


Tetiquipa, San Mateo 


Oax. 


2,066 


1,268 


.608 


Tilaat<»igo 


Oax. 


2,81*5 


281 


.099 


Tiltepec 


Oax. 


846 


211 


.2U9 


Tlaeolula 


Oax* 


1.191 




.Ui»l» 


Tlocochabuaya 


Oax. 


1,552 


1,03U 


.667 


Tlapaccgran 


Oax. 


282 


138 


.i»d9 


Tlaxiaco and Chilapa 


Oax. 


11,372 


2,296 


.202 


Tonali 


Oax. 


6.108 


3.072 


.503 


Tonaltepec and Soyaltepec Oax. 


885 


180 


.203 


Totomachapa 


Oax. 


257 


122 


.U75 


Tuchitlapilco 


Oax. 


199 


2U0 


1.206 


Tut la 


Oax. 


8U5 


388 


.1*59 


Tututepetongo 


Oax. 


30k 


139 


.U57 


Yanhuitl&i and 
Coyotepec 


Oax. 


17,l6o 


3.062 


.171* 


Yolotepec 


Oax. 


1 ,056 


^ z' /' 

666 


.630 


Zaachila 


Oax. 


3,591+ 


1»562 


.1*3U 


Zacatepec 


Oax. 


2,006 


11*1 


.070 


Zimatlin 


Oax. 


1,709 


750 


.1*39 


Zooratepee 


Oax. 


85 


109 


1.282 


Total 




183,601 


60,785 


0.331 


Huniber of cases 


87 









TABLE 1.1, BEGIOa IV, PAST B 

Taana on the 1646 list for which there 

figure for 156S, or uihi^'h should he o-'t^ed from Part A, for 

vccHouB reasons. Starred populations are omitted from the total. 



None 


Loo, 


Population 
in 1646 


Comgnt 


Amoltepec 


Oax. 


136 


Duplication 


Amusgos 


Oeuc. 


620* 


In Region VI 


Atoyac 


Oax. 


65 


Position doubtful 


Atoyaquillo 


Oax. 


122 


Not on 1568 list 


Huajolotitldn 


Oax. 


78 


Duplication or position 



doubtful 
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TABLE 1,1, REGION IV, PABT B (Oont.) 



Bona 


Loo. 


Poputcction 
in 104$ 




Tejotepec 


Oax. 


U6 


lot on 1568 list 


Tlacolula 


Oax. 


672 


Duplication 


Tulistlahuoca 


Oax. 


170 


lot on 1568 list 


Total 

HuBiber of eases 


8 


1,289 





TmuE 1.1, m<^(m iv, part c 

Tom8 on the 1568 list for which a population is given but 
whioh are not found on the 1646 Hat. Towns on the 1568 Hat 
fw wkiek no wpavata pcpulaHan is given are emitted. 



Population 
Heme Loo. in 1688 



Aliqpancingo 


Oax. 


56U 


Atograe 


Oax. 


2,363 


Ato]rai\ie 


Oax. 


71 


Axonulco 


Oax. 


182 


Calihuala 


Oax. 


U66 


Coatl&i 


Oax. 


lUl 


Coculco 


Oax. 


112 


Cuitepec 


Oax. 


293 


CuyotepexL 


Oax. 


56U 


Cuytlaguiztl&i 


Oax. 


8i»6 


Chazunba 


Oax. 


5Sk 


Chiagualtepec 


Oax. 


705 


Chimatl&i 


Oax. 


56 


Ixcabl&i 


Oax. 


56I1 


Justepec 


Oax. 


130 


Hanaleatepee 


Oax. 


56U 


Michiapa 


Oax. 


282 


Miquitla 


Oax. 


1,518 


Nextepec 


Oax. 


225 


Oaxaca (Antequera) 


Oax. 


3,010 


Ocotlan 


Oax. 


5,693 


Patanala 


Oax. 


705 


Paxtlahuaca 


Oax. 


931 
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TABLS 1.1, EEGim IV, PAST C (ContJ 



Population 



Sam 


Loe. 


in 1568 






oi ft 


Rati ffi ia1 Ai* An f1 a 


USX* 


1 19ft 


S 1 AAflvoft.'nAn 

WJl^wW# Ayr WAwOU 


VMM* 


fOy 
















Oax. 




Teotitian del valle 


Oax. 


1,12$ 


leozatlan 


Oax. 


1,409 


Tequixtepec 


Oax. 


707 








Tlacotepec 


Oax. 


1.550 








Utlaneingo 


Oax. 


56 


Yepatepel 


Oax. 


81i6 


Yucueuf 


Oax. 




YueiDcaco 


Oax. 


561^ 


Total 

Himber of cases 


39 


39,732 



Verification of our calculations is supplied by the data in 
parts D and E of Table 1.1, Region IV. Part D gives values for 
31 places in 1568 and 1595. The total of the former is 92,517 
and of the latter 49,655. The ratio 1595/1568 is 0.537. By 
proportion, the entire population of Region IV in 1595 would 
be 223,333 X 0.537 = 119,930. Part E gives similar data for 
1595 and 1646, with 29 places. Here the totals are respectively 
48,561 and 24.919, and the ratio 1646/1595 is 0.513. The 
entire Indian population of Region IV, calculated from the total 
in 1646 (62,074^ 0.513), would be 121,002. The two results 
are almost incredibly close, and indicate tliat for this region the 
data are as accurate as could ever be expected. 
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TABLE UU BEGION XV, PAST D 
Toms Found in Batk 1568 and 1S95 Llate 



Nme 


Loa. 


Poputcttvcn. 

in 1568 


Papulation 

in 1595 


♦w#ay a^yy 




Oax. 


3.238 


1.652 


.510 


Annul A. 


Hay _ 




635 


.U29 






71 


102 


l.ii36 


CotaliuiB'tla 


Oaz* 


703 


U02 


.572 


CovofccfDec 


Oax> 




U91 


.50U 


Cuilapan 


Oaxt 




8.U70 


.lil8 


Chftlcaitongo 


Oax* 


1,995 


1.131 


.567 


Ghicahuaxtla 

^FVV^V ^M^MPv V^M^^ 


Oax. 


1,198 


931I 


.780 


Btla 


Oax. 


k,696 


3,210 


.683 


BbXtttoiuco 


Oax. 


90U 


336 


.372 




Oax. 




^ _y ~ 


.513 

• V -1. J 


Hi mi if- T A 


Oax. 


297 


657 


2.210 






1*885 


2.680 


I.U2I 








1 IilO 


a JtC w 






poo 




• ?o| 






■570 




.857 
* sty 1 






OHP 




* 707 






J»UXO 




S78 
• ? 1 0 


1 fljQ 111. Sil 1 All UA P A 


Oax. 


Q18 


1|01 


.U37 


Sosola 


Oax. 


l.UOQ 


820 


.582 


Taciazola 


Oax. 


1,000 


288 


.288 


Tamazulapan 


Oax. 




2,920 


.653 


Teconaxtlabuaca 


Oaz. 


73»i 


l,J*8l 


2.018 




Oaz* 


708 


203 


.287 


Tiltepee 


Oax. 


8I16 


I1I2 


.1»87 


TlACOChahuaya 


Oax. 


1.552 


1,050 


.677 


Tlaeotepee 


Oax* 


1.550 


880 


.568 


Tlaxiaco 


Oax. 


11,372 


1*.730 


.iil6 


Yashuitltin 


Oax* 


17.160 


9,U60 


.551 


Yolotepee 


Oax* 


1.056 


553 


.523 


Zsesfeepec 


Oax* 


2,006 


1.032 


*5l6 


Total 

Nusiber of cases 


31 


92,517 


U9,655 


0.537 
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TABIS Ul, SBGZa/ IV, PAST S 

Tauna Found in Both 1696 and 1646 Liata 



Ratio 





£00. 


in 1696 


in 10^9 


1646 
1S96 


Achiubla 


Oax. 


1.652 




,k6Q 


Apoala 


Oax. 


635 


292 


,M60 


Coatl«huiBtla 


Oax. 


1>02 


223 


.555 


Coyotepee 


Oax. 


U91 


966 


1.967 


Cuilapan 


Oax. 


8,UT0 


3,350 


.395 


Chalcatongo 


Oax. 


1,131 


1,367 


1.208 


Chicaiiuaxtla 


Oax. 




720 


.771 


Etla 


Oax. 


3,210 


2,153 


.671 


EtlatongO 


Oax. 


336 


126 


.375 


Huautla 


Oax. 




kd6 


1.120 


Huuitla 


Oax. 


657 


83 


.126 


Zgualtepee 


Oax. 


2,680 


1,107 


.U13 


Jaltepee 


Oax. 


l.UlO 


27^ 


.29k 


Jaltepetoneo 


Oax. 


322 


29 


.090 


Joeotlpac 


Oax. 


325 


21k 


.6U3 


Hitlantangp 


Oax. 




299 


.606 


Oaxac« (TiUa) 


Oax* 


1,7»»0 


675 


.388 


Sosola 


Oax. 


620 


6U3 


.785 


Taisazola 


Oax. 


288 


160 


.555 


Tajnazulapan 


Oax. 


2,920 


2,010 


.686 


Te c omaxt 1 ahuM a 


Oax. 


1,1+81 


1,275 


.861 


Tejotepec 


Oax. 


289 




.159 


Tenexpa 


Oax. 


203 


177 


.873 


Tiltepec 


Oax. 


412 


211 


.512 


Tlacocbahuaya 


Oax. 


1.050 


I.03U 


.985 


Tlaadaco 


Oax. 


i».730 


2,296 


.1»85 


Yanbuitl&n 


Oax. 


9.J»60 


3,062 


.32U 


Yolotepec 


Oax. 


553 


666 


I.20U 


Zactttepec 


Oax. 


1.032 


lUl 


.137 


Total 

Buniber of cases 


29 


U8,56l 


24,919 


0.513 
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Region V. The Zapotecas, the term used by the Spaniards. 
This region is the home territory of the northern Mountain 
Zapotecs, the Mijes, and several smaller adjacent linguistic 
groups. In elevation it ranges from high mountain to relatively 
low foothill and coast, with considerable ecological variation. 
The area was distinct in the sixteenth century in terms of 
culture and territorial arrangements. It was penetrated and 
dominated relatively slowly by the Spaniards, in part because of 
the difficult terrain, in part because of political fragmentation. 
On the whole, the region is warm country descending at points 
to coastal elevations. 

We work with the data for the region in Table 1.1, parts A- £. 
In part A, we are able to identify 72 places as occurring on both 
the 1568 and 1646 lists. In 1568 the population of these 72 
places is 37,142; in 1646 it is 22,774. The ratio 1646/1568 is 
0.613. According to part B, the 1646 reporting gives the names 
of 20 places which had to be omitted from part A. The total 
population of these 20 places is 4,277, making the total for 
places reported in the 1646 list 27,051. Part C shows 68 places 
which are found in the 1568 Hst but not in that of 1646. The 
total 1568 population of these 68 places is 32,427. The aggre- 
gate for 1568 would be 37,142 plus 32,427, or 69,569, of 
which the towns missmg in the 1646 reporting would account 
for 46.7%. 



TKBIE 1.1, BSGim F« PAST A 
Tome Found in Both 1568 end 1646 Lists 











Ratio 






Population 


Population 


1646 


Ncbub 


Loa, 


in 1668 


in 1646 


1868 


ALcftepee 


Oax. 


338 


60 


.178 


Analtepec 


Oax. 


155 


100 


.6U5 


Atepeque and Analco 


Oax. 


i,oeo 


55»» 


.5»»3 


Ayaeastepee 


Oax. 


339 


20k 


.602 


Cacalotepec 


Oax. 


169 


160 


.9U6 


Cacalotepec 


Oax. 


281 


87 


. 310 


Camotlan 


OSLX. 


71 


77 


I.Q85 


Chicomesuchil 


Oax. 


1.7I42 


631 


.362 


Chichicastepec 


Oax. 


25U 


65 


.256 
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TABIE 1.1, SEGIOS V, PART A (ContJ 



Rtttio 



Ncbub 


Loo, 


PapulaHan 
in 1688 


Population 
in 1646 


1646 
1668 


ChoaDan 


Oax. 


676 




2.300 




Oax« 






1.081 


Wimvag'fciMBiM* 


Oax* 




119 


.k69 


fliiAxeflaMl^enee 


Oax. 


509 




.529 




Oax. 


k22 


62 


.19U 


AiHi VIA U W 


Oax. 




X^ JJiC 


.775 








aiu 


1.087 

A a W 1 




Dm 


1 120 


•ahn 


a jwX 










oliU 


J altianguis 


U£LX. 


375 




. 1 


Jilotepec 


Oax. 


153 




3.190 


Lachichivia 


Oax. 


U7O 




.220 


La Hoya 


Oax. 






.191 


Lalopa 


Oax. 




157 


.395 


Ifadinaltepee 


Oax. 


A A A 

283 


226 


.799 


Maycalitf pao 


uaxa 


zox 


703 


3.090 


TJfi*- nnnr 


USX* 


lkl 


y 1 


.000 


nBju wxsn 








1 














VCML* 




? I** 


• 




wQUka 










rtaiTr 

VCUba 




ski 


• toe. 








177 




Pet lalcQ-tepec 


USIX* 


T 1 oft 


( ? 


• UO J 


III 1 T Q 1 O Q 

v(uc 2a-Lapa 




±Dy 




. PCX 






1 




^7Q 
. 0 


Suchitepec 


Oax. 


215 


313 


1.^57 


Tagui 


Oax. 


IU2 


310 


2.183 


Tagui and Lasagaya 


Oax. 


266 


168 


.632 


Tava 


Oax. 


338 


570 


1.685 


Tecomaltepec 


Oax. 


U23 


167 


.395 


Taq;»anKacualco 


Oax. 


2,25l» 


116 


.051 


Tehuilotepec 


Oax. 


2?U 


1,002 


3.9*»»i 
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Batio 



Sam 


Loe» 


in 1668 


in 1848 


1848 

1588 


Teocoeullco 


Oax. 


680 


3U7 


.510 


Teotalcingo 


Oax. 


2,268 


7U5 


.329 


Teotlaxco 


Oax* 


l68 


122 


.726 


Tepetolutla 


Oax. 


1.^09 


908 


.645 


Tetepetongo 


Oax. 


_ t — 

Ikl 


U3 


.305 


Ticatepec 


Oax. 


337 


253 


.751 


Tiltepec 


Oax. 


622 


352 


.566 


Tlacoatzintepec 


Oax. 


565 


TTU 


1.369 


Tlahuiiotepec 


Oax. 


36k 


590 


I.0U6 


Tlapanala 


Oax. 


706 


U73 


.670 


Tlazoltepec 


Oax. 


378 


39 


.103 




Oax. 


218 


185 


.6kk 


ToxMguIa 


Oax. 


282 


235 


.83U 


Totolin^ 


Oax. 


155 


88 


.568 


Totontepec 


Oax. 


1»05 


29U 


.726 


Usila 


Oax. 


1,385 


3k3 


.2I48 


Xareta 


Oax. 


25h 


3k 


.212 


Yacoche 


Oax. 


166 


92 


.5»t7 


Yagavila 


Oax. 


U07 


Uoo 


.983 


Yagayo 


Oax. 


169 


206 


1.220 


Yfflil fil fig 


Oax. 


169 


306 


1.812 


Yao 


Oax. 


282 


k95 


1.755 


Yotao 


Oax. 


169 


85 


.503 


Yatobe 


Oax. 


163 


163 


1.000 


YaTB^o 


Oax. 


282 


136 


.482 


mm > ^ 

Yaxila 


Oax. 


169 


166 


.982 


Yolox 


Oax. 


916 


177 


.193 


Zapot equina 


Oax. 


338 


129 


.382 


Zoochila 


Oax. 


338 


789 


2.333 


Zoquiapan 


Oax. 


338 


126 


.373 


Total 

Vmtoer of cases 


72 


37,1»»2 


22,77U 


0.613 
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TABIS I.I, SBGZOW PAST B 

Tcwns on the 1646 list for whioh theve ia no corresponding figure 
for 1S83, OP iskl^ ehould he omitted from Paaet A» for vccrioua reaeona* 



Scam 


Loe, 


FapuXation 
in 1646 


Coament 


Ayacastl& 


Oax* 


330 


lot In 1568 list 


Caootl&i 


Oax* 


292 


n 


Coatl&i 


Oax* 


138 




Chimaltepec 


Oax. 


337 


„ 


Huixtepec 


Oax* 


75 




Ixcidntepec 


Oax. 


Idk 




Lobani 


Oax. 


117 


It 


Hacihuixi 


Oax. 


li3 


» 


Malacatepe c 


Oax. 


253 


„ 


Petl aD& 


Oax. 




„ 


Qui.aecuzA 


Oax. 


5Ul 


n 








n 


Tianeuillo Achate 


Oax. 


26 


II 


Tlacotepec 


Oax. 


73 


n 


Totolinga 


Oax. 


in 


n 


Xossa 


Oax. 


kk 


If 


Yadiiuc 


Oax. 


138 


n 


Yagalaci 


Oax. 


U8 


n 


Yahuitzi 


Oax. 


20U 


n 


Yatziiajn 


Oax. 


361 


n 


Total 

Number of eases 


20 


U,277 





TABLE 1.1, BEGIOS V, PART C 

Tome on tihe 1568 liet for whi<A a population ie given but 
which are not found on the 1646 list. Towns an the 1568 tiet 
for which no separate population is given are omitted. 



PopuZotion 



Bern Loo, in 1568 



Atlatlauca Oax. 2,171 

Agfotepee Oax. 71 

Cacatepee Oax. 169 

Caleijo Oax. 1»23 

Calpulalpan Oax, 5(>h 
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TAB[£ BEGIOS K* ^ABX C (Cont.) 



Population 
BcBm Loo* ^ 1668 



Citlaltepec 


Oax. 


2ll7 


Ccoaltepec 


Oax* 


k23 


Conatlin 


Oax. 


12k 


Cuesconaltepec 


Oax. 


56k 


Chicome 


Oax. 


279 


Chichiapa 


Oax. 


i6o 


Chisme 


Oax. 


iki 


Chontales bravos 


Oax. 


U,5lU 


Eltianguillo 


Oax. 


113 


Esuchic«lA 


Oax. 


282 


HuatenicNnaiieB 


Oax. 


»»,231 


Hueitepec 


Oax. 


113 


Itaeatepec 


Oax. 


112 


Ixcocan 


Oax. 


655 


Ixtacatepee 


Oax. 


lUl 


Jalahtii 


Oax. 


113 


Jaltepec 


Oax. 


1,007 


Macui It ianguis 


Oax. 


l,i+09 


Madoxoya 


Oax. 


113 


Malinaltepee 


Oax. 


380 


Haltepee 


Oax* 


131 


Mayana 


Oax. 


613 


Netepec 


Oax. 


2,257 


Netlaltepee 


Oax. 


169 


Miahuattlia 


Oax. 


216 


Moctun 


Oax. 


113 


Ocotepec 


Oax. 


1,551 


Santa Cruz 


Oax. 


282 


Tacatepec 


Oax. 


123 


Taeta 


Oax. 


169 


Talea 


Oax. 


113 


leciansacualco 


Oax. 


lUl 


Temascalapa 


Oax. 


168 


Tepequepacagualco 


Oax. 


185 


Tepuxtepec 


Oax. 


170 


Tiquini 


Oax. 


169 


Tl^aleatepee 


Oax. 


8U5 
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TABZE l.lj SSGIOa V, PART C (Comb J 



Population 



Mom Log. in 1SB8 



Tlaxuca Oax. 1»07? 

Tochitepec Oax. ikl 

Toltepec Oax. 395 

Tualilapa Oax. 351 

Tutlaco Oax. I85 

Tzaindan Oax, 339 

Victiinagufa Oax. 163 

yiUa Alta Oax. 65 

Xacobo Oax. I69 

Xayatfl^e Oax. 22? 

Xiealtepee Oax. 127 

Xilot^c Oax. 165 

Zoeoebl Oax. Ikl 

Xuquila Oax. 338 

Yacastla Oax. 593 

Yachinicingo Oax. 113 

Yagoni Oax. 

Yaquiza Oajc. 1^1 

Yaviche Oax. 83 

Yolotepee Oax. 191 

Yotepec Oax. k32 

YoTeo Oax. 169 

Zaiutepee Oax. 135 

S^teconaltepec Oax. 282 

Zoqufo Oax. lk9 

Ziatepee Oax. ikl 

Total 32,427 

Number ofcases 68 



We calculate the probable true population of Region V in 
1620- 1625 (our estimated average date) by using proportions 
and assuming that the ratio between the two dates was the same 
for all towns alike (in totals). This would mean that 
69,569 X 0.613 - 42,646. The difference between this value 
and that of the actual list (27,051) is considerable, and may be 
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due to the disappearance of many small places through con- 
gregaddn and extinction of the entire population. Further, the 
Huatenicamanes and the Chontales Bravos, for which the 1 568 
values are only a vague estimate, account for 8,750 souls. If 

these are deducted from the 1568 total, the values for the 
calculated and the actual population, according to the 1646 
reporting, come quite close together. 

Resort to the 1595 data for verification yields further dis- 
crepancy. Part D of Table 1.1, Region V, shows the population 
of 24 places in 1568 and 1595. The total of the former is 
16,120 and of the latter 10,309. The ratio 1595/1568 is 0.639. 
By proportion, the entire population of Region V in 1595 
would be 69,569 X 0.639 = 44,455. Similar data for 1595 and 
1646 are given in part E, with 23 places. Here the totals are 
respectively 6,862 and 7,184; the ratio 1646/1595 is 1.047. The 
entire Indian population of Region V, calculated from the total 
in 1646 (27,051 1.047), would be 25,837. These results are 
widely apart. In connection with this discrepancy, it should be 
noted that for the 23 towns the population in 1 646 is actually 
greater than in 1595. There may have been a real increase in 
population, the extension of Spanish control may have come 
later than has been generally assumed, or there may be a factor 
of selection in the data whereby the more important towns are 
represented at the expense of those which disappeared. The 
Zapotecas may have constituted a special case which deserves 
further examination. 

TABES 1,1s S3SGI0S V, PAST D 
Towna Found in Both 1568 and 1595 Lists 





Loo. 


Population 
in 1568 


Population 
in 1S9S 


Ratio 
1595 

iSeS 


Alotepec 


Oax. 


338 




.751 


Atlatlauca 


Oax. 


2,171 


3,039 


1.1)00 


Ayacastepee 


Oax. 


339 


kk3 


1.307 


Cacalotepec 


Oax. 


2dl 


iSk 




Chicomestichil 


Oax. 




67k 


.387 


Chichicastepec 


Oax. 


25k 


127 


.500 


Ixtlan 


Oax. 


1,129 


k21 


.373 


Lachichivia 


Oax. 


U78 


220 


.1+61 
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TABLE i.ij BEGIOS V, PABT D (Cant,) 



Ratio 



Name 


Loo. 


Population 
in 1568 


Population 
in 1595 


1595 
1568 


Ocotepec 


Oax. 


522 


699 


I.3U0 


Ocotepec 


Oax. 


1,551 


5U7 


.353 


Sococho 


Oax. 


7^2 


206 


.278 


Sucfaitepec 


Oax. 


215 


180 


.837 


Tecianzacualco 


Oax. 


11*1 


96 


.681 


Tepetolutlfi 


Oax. 


1>09 


863 


.613 


Tiltepec 


Oax. 


622 


336 


.5I1O 


Tlahuilotepee 


Oax. 


36k 


268 


»k75 


Tlapaaalft 


Oax. 


706 


392 


.556 


Tlazoltepee 


Oax. 


378 


96 


.253 


Totolinga 


Oax. 


155 


206 


1.330 


Xareta 


Oax. 


25k 


127 


.500 


1 aeastla 


Oax. 


593 


282 


.U76 


Yao 


Oax. 


282 


93 


.330 


Yolox 


Oax. 


916 


23U 


.256 


Zoebila 


Oax. 


338 


3U2 


1.012 


Total 

Huiriber of eases 


2k 


16,120 


10,309 


0.639 



TABLE 1,U BEGION V, PAST S 
Touna Found in Both 1S9S and 1846 Liete 



Rocbio 

Population Population 1646 
Ucm Loo, in 1595 in 1646 1595 



Alotepec 


Oax. 


251* 


60 


.236 


Ayacastepec 


Oax. 


kk3 


20h 


.I160 


Ayacastla 


Oax. 


281 


330 


I.ITU 


Caealotepec 


Oax. 


16U 


87 


.531 


Chicones^chil 


Oax. 


674 


631 


.950 


Chichicastepec 


Oax. 


127 


65 


.512 


Ixtl&A 


Oax. 


1|21 


3hO 


.807 


LachichiTia 


Oax. 


220 


105 


.1*78 


Ocotepec 


Oax. 


699 


21^1 


.3U5 


Sococho 


Oax. 


206 


50li 


2.I138 
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TABLE 1,1, BEGION V, PART E (ContJ 



Rcctto 



Name 


fapulation 
Loo. in 1695 


Population 
tn 1646 


1646 
1595 


Suchitepec 


Oax. 


180 


313 




Tepetolutla 


Oax. 


863 


908 


1.051 


Tiltepec 


Oax. 


336 


352 


1.01*8 


Ilahuilotepec 


Oax. 


268 


590 


2,202 


Tlapanala 


Oax. 


392 


U73 


1.207 


Tlazoltepec 


Oax. 


96 


39 


.J»07 


Totolin^a 


Oax. 


206 


88 


.i»27 


Yachiue 


Oax. 


123 


138 


1.122 


Yahuitsi 


Oax. 


113 


2tik 


1.805 


Yao 


Oax. 


93 


U95 


5.325 


Yolox 


Oax. 


23U 


177 


.756 


Xareta 


Oax. 


127 




.1*25 


Zochila 


Oax. 


3^2 


789 


2.306 


Total 

HunlMr of cases 


23 


6»862 


7.18U 


1.0i»7 



Region VI. Oaxaca Coast. This region is the coast of the 
present state of Oaxaca, a strip extending inland from sixty to 
eighty miles. Although, as in the Zapotecas, the region includes 
high mountains, its ecology is coastal. In aboriginal times the 
states of Tehuantepec, Huatulco, and Tututepec were included 
within the region. 

We here work with the data presented in Table 1.1, Region 
VI, parts A-E. According to part A, 45 places occur in both the 
1568 and 1646 lists. In 1568 the population of these 45 places 
is 50,316; in 1646 it is 30,106. The ratio 1646/1568 is 0.600. 
Part B gives the name of the only place found on the 1646 list 
which is not in the 1 568 reporting. The population of this place 
is 22, making the total for the 1646 list 30,128. According to 
part C, the 1568 list has 28 places which are not found in the 
1646 report. The total population in 1 568 of these 28 places is 
13,680. The aggregate for 1568 would be 50,316 plus 13,680, 
or 62,996, of which the towns missing in the 1646 list would 
account for 21.7%. 
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TABIX 1.1s ieC^O» yi» PABT A 

Tcwna Found in Both 1668 and 1646 Liote 



Ratio 



Sans 


Loo. 


Population 
in 1688 


PopulaHcn 
in 1848 


1646 
1688 


AmuBgoB 


Oax. 


^3 


620 


.73U 


Atoyae 


Oax. 


kX9 


389 


.929 


AsroqufiBco 


Oax. 


U69 


180 




Jlyufcla 


Oax. 


67 


Ml 


.657 


Coatltn 


Oax. 


3,9^7 


l,81iO 


.U66 


Colotepec 


Oax. 


150 


170 


1.133 


Cozoaltepec 


Oax. 


99 


97 


.980 


EJutla 


Oax. 


1,033 


332 


.322 


Huamelula 


Oax. 


_ — - 

1,561 


357 


.229 


Huatulco 


Oax. 


776 


85 


.110 


Ixpuchtep«e 


Oax. 


696 


682 


.960 


Ixtacoya 


Oax. 


611 


162 


.265 


Ixtayutla 


Oaz. 


U95 


107 


.216 


Jalapa del Har^u^s 


Oax. 


2,736 


1,3U0 


.^90 


Jicay&i 


Oax. 


677 


163 


.2I11 


Jicayfin and partido 


Oax. 


677 


383 


.566 


Lapa^pafa 


Oax. 


380 


515 


1.355 


Itesatlln 


Oax. 


86 


k6 


.558 


Miahuatlan, Suchitepec 
Taatascalapa 


Oax. 


3,802 


1,313 


.3l>5 


Hacotapac 


Oax. 


U26 


136 


.319 


Olintepec 


Oax. 


168 


105 


.625 


Pilcintepec 


Oax. 


221 


20l» 


.92U 


Pinotepa Kacional 


Oax. 


211 


306 


I.U50 


Pochutla 


Oax. 


103 


k3 


.U17 


Potutla 


Oax. 


31 


1 _ 

Ui 


1.323 


Sola 


Oax. 


2,261 


789 


.3U9 


Te^a, Xilotepeqtnllo 


Oax. 


282 


269 


.95U 


Truant epee 


Oax. 


8,910 


7,201 


.808 


Tepalcatepec, Xolotepec 


Oax. 


875 


638 


.729 


Tepaxtapee 


Oax. 


332 


808 


2.U32 


Topiltepec 


Oax. 


U19 


111 


.265 


TequlxiBtl&a 


Oax. 


2,U5 


1|22 


.199 


Tetepae 


Oax. 


231 


112 


.U85 


Tisstepec 


Oax. 


U66 


756 


1.621 




Oax. 


26I1 


201 


.762 
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TABZS 1,1, BBGIOa VI, BUZZ* A (Cent,) 



Rcctio 



Sam 


£00. 


Papulation Population 
in 1668 in 1646 


1846 
1666 


Tlacolula 


Oaac. 


185 


U62 


2.500 


Tlahuiltoltepee 


Oax. 




95 


.396 


Totolapaa 


Oax. 


l>19o 




.32l| 


Totolapilla 


Oax. 


169 


93 


.551 


Tututepec, Nopala, 


Oax. 


9.075 


6,887 


.759 


Tautepec 


Oax. 




119 


.211 


Yeytepec 


Oax. 


56I1 


271 


.li8l 


Zentecoraaltepec 


Oax. 


282 


78 


.276 


Zenzontepec 


Oax. 




U52 


.713 


Zoquitlin 


Oax. 


56i» 


292 


.518 


Tofcal 




50,316 


30,106 


0.600 


Huiiber of cases 










TABLE 1.1, EEGION VI, PART B 




Tcma on the 1646 list for which 
thaxe is no ooneeBponding fiquofe for 1S68» 




Ncm Loo, 




Population 
in 1646 


Comment 




Totoltepec Oax. 




22 


Hot in 1^66 list 


Total 




22 






Number of cases 1 










TABI£ 1,1, 


REGION VI, 


PART C 




Tome on the 1668 Hot for vikiok a population ie given hut 

which are not found on the 1646 Hat. Toufic on tJic 1508 liat 
for wkioh no aeparate population ie given are omitted. 


Nam 




Loo, 


Population 
in 1568 




Amatlan 




Oax. 


U23 




j'imat Ian 




Oax. 


313 




Astata 




Oax. 


508 




Azuntepec 




Oax. 


561* 
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TABLB Uls SBCSOB VI, BUZZ* C (Gont.) 



Population 



Kane 


£00. 


in U9S 


Cacalotepec 


Oax. 


169 


Cabuitlan 


Oax. 


l»15o 


Coanuitlan 


Oax. 


o7 


Ccnaltepee 


Oax. 


All A 


Cuaque zpalt epec 


Oax. 


140 


Chayuco 


Oax. 


377 


Ecatepec 


Oax. 


1 An 

lex) 


Ixtepec 


Oax. 


IfO 


Jamiltepec 


Ocuc. 






Oax. 


All 
04 


Mxxtepee 


Oax. 


all 


Mixcepee 


Oax. 


2o2 


Osoltepec 


Oax. 


2,534 


Pinobepa la Chica 


Oax. 


WAP 

795 


Rio Hondo 


Oax. 


1,973 


Such lop an 


Oax. 


58 


Temas calt epec 


Oax. 


577 






ejus 


TeauecistieTiec 

A SAX' \^ A W wm^m 


Oajc. 


96 


Tiquipa 


Oax. 


897 


Tonameca 


Oax. 


99 


TvKtla 


Oax. 


122 


Xochitepec 


Oax. 


l,0i»3 






106 


Total 




13,680 



ii limber of cases 28 



We calculate the probable true population of Region VI for 
the 1646 data by using proportions and assuming that the ratio 
between the two sets of data was the same for all towns alike 
(in totals). This would mean that 62,996 X 0.600 = 37,798. The 
difference between this value and that of the actual list, 30,128, 
is only moderate. This coastal region, therefore, was much more 
stable with respect to retention of towns than the inland 
Zapotecas. 
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Verification of our calculations through resort to the data for 
1595 is in parts D and E. Part D shows the population of 19 
places in 1568 and 1595. The total of the former is 33,684 and 
of the latter 28,197. The ratio 1595/1568 is 0.837. By propor- 
tion, the entire population of Region VI in 1595 would be 
62,996 X 0.838 = 52,728. Part E gives similar data for 1595 and 
1646, with 17 places. Here the totals are respectively 23,345 
and 16,407, and the ratio 1646/1595 is 0.703. Tlie entire 
Indian population of Region VI, calculated from the total in the 
1646 data (30,128 - 0.703), would be 42,856. This is mod- 
erately different from the value obtained by proportion from 
the population in 1568. 

TABLE 1.1, SEGIOU VI, PAST D 
Tomb Found in Bath 1568 and 1S9S Liate 







Population 


Population 

n im 


Ratvo 
1696 

1569 




Oax. 




866 


1.026 


Asuniiepec 


uaz. 


>o*» 


x,uuo 




Coatlin 


Oaz. 


3,9U7 


2,855 


.72U 


^iibla 


Oax. 


1,033 


21k 


.26k 


I^vuchtepec 


Oax. 


696 


1,278 


1.835 


Ixtacoya 


Oax. 


611 


285 


.I166 


Ixtayutla 


Oaz. 




86 


.17^ 


Jalapa 


Oax. 


2,736 


2,196 


.803 


J icayan 


Oax. 


677 


135 


.200 


Miahuatlan 


Oax. 


3,802 


2,576 


.678 


Necotepec 


Oax. 


li26 


212 


.U98 


Olintepec 


Oaz. 


168 


209 


1.2l»5 


Ozolotepec 


Oax. 


2,53U 


3,8ii6 


1.518 


Sola 


Oaz. 


2,261 


1,385 


.613 


Tepezistepec 


Oaz. 


332 


378 


1.139 


Tequixistl&a 


Oaz. 


2,115 


1,283 


.606 


Totolapan 


Oaz. 


1,198 


570 


.U76 


Totolapilla 


Oaz. 


169 


257 


1.522 


Tutubepee 


Oax. 


9,075 


8,500 


.937 


Total 

Number of cases 


19 


33,684 


28.197 


0.837 
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TABI£ 1.1, MGIOS VI, PABX B 
Tcma Fomd in Both 1S96 end 1646 Lieta 



Name 


Loo. 


rOpVLbCCCXOn 

in 1S9S 


in 1646 


Batio 

1090 

159S 


Amusgos 


Oax. 


866 


620 


.716 


Coatltin 


Oax. 


2,855 


l,8to 


.6U5 


EJutla 


Oax. 


21k 


332 


1.211 


Ixpuebtepee 


Oax. 


1,278 


682 


.53»i 


Ixtacoya 


Oax. 


285 


162 


.569 


Ixtayutla 


Oax. 


86 


107 


I.2U5 


Jalapa 


Oax. 


2,196 


1,3M) 


.611 


JieayCn and partldo 


Oax. 


135 


383 


2.836 


Miahxiatlan 


Oax. 


2,576 


1,313 


.510 


Necotepec 


Oax. 


212 


136 


.6U2 


Olintepec 


Oax. 


209 


105 


.502 


Sola 


Oax. 


1,385 


789 


.570 


Tepextqitec 


Oax. 


378 


808 


2.138 


Tequixistl&i 


Oax. 


1,283 


k22 


.329 


Totolapan 


Oax. 


570 


388 


.681 


Totolapilla 


Oax. 


257 


93 


.362 


Tututepec 


Oax. 


8,500 


6,887 


.811 


Total 

Number of cases 


17 


23.31*5 


16,U0T 


0.T03 



Region VII Zacatula- Guerrero. This region includes two 
natural areas grouped together because of similarity. The first is 
the long coastal strip extending from the Oaxaca- Guerrero state 
line, past Acapulco, to the western extremity of the old prov- 
ince of Zacatula in the southwestern corner of Michoacan. The 
second area is tlie inland group of towns south of the Balsas 
basin centering around Tlapa, Chilapa, and Tixtla. In a strict 
sense, the area is neither coastal nor plateau but, rather like 
similar areas in Oaxaca, ranges from tierra templada toward 
tierra caliente. The Balsas basin here constitutes a natural divid- 
ing line; to the south there is no such boundary. 

Our data are in Table 1.1, Region VII, parts A- E. Part A lists 
the names of 51 places which occur in both the 1568 and 1646 
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reporting. In 1568 the population of tiiese 51 places is 58,403; 
in 1646 it is 20,036. The ratio 1646/1568 is 0.343. According 
to part B, 5 places found in the 1646 report had to be omitted 
from part A. The population of these 5 places is 470, making the 
total for the 1646 report 20,506. Conversely, part C shows 101 
places which occur in the 1568 list but are not in the 1646 
report. The total 1568 population of these 101 places is 52,376. 
The aggregate for 1568 would be 58,403, plus 52,376, or 
110,779, of which the towns omitted in the 1646 list would 
account for 47.3%. 

TABLE 1,1, BEGION VII, PART A 
Tawm Potmd in Both 1568 and 1646 Liate 

Rccbio 

Papulation Population 1646 

Name Loo. in 1568 in 1646 1568 



Acapulco (province) 



Incl. Zitlaltomagua, 



Tepesuchil, Tesca 


Gro. 


8,U70 


1^91 


.058 


Acatl&a, San Luis 


Gro. 


1^5 


65 


.U58 


Anacuilco 


Gro. 


69 


117 


1.695 


Arimao 


Mich. 


U39 


255 


.581 


Atenchancaleca 


Gro. 


98 


111* 


1.163 


Atlan 


Mich. 


79 


10 


.116 


i^tla 


Gro. 


591 


39*» 


.668 


Ayutla (A855), Chiuli, 
Azolo, Guexulutla 


Gro. 


121 


18I4 


1.520 


Boron a 


Mich. 


lU2 


31 


.218 


CacabuBtepec 


Gro. 


1,042 


lk2 


.137 


Cayaco 


Gro. 


129 


56 


.U34 


Chacala 


Mich. 


87 


lU 


.161 


Chili^a 


Gro. 


12,111 


3,817 


.315 


Ciutlan, Tepeapulco, 
Puchitldn, ZacatuLa 


Mich. 


U59 


Ilk 


.248 


Copalitas 


Gro. 


69 


37 


.537 


Coyuca 


Gro. 


528 


U2 


.212 


Coyuca and Lacoaba 


Gro. 


l,62l| 


408 


.251 


Cuaucayuli cbsn 


Gro. 


106 


31 


.292 


Cuaotepec 


Gro. 


189 


92 


.487 


Cuitlatenaaic 


Gro. 


2,2lU 


513 


.232 


Cuilutla 


Gro. 


233 


58 


.249 
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2V40£ff 1,1, maios vu» past a (contj 



Ratio 





Loo, 


in 1568 


in 1646 


1568 


Huitsiltepec 


vro* 


jU 


Oc 


1 Ao 
.lOe 


Iguala 


Gro. 


1,128 


175 


.155 


Igualapa 


Gro* 


1,921| 


l,2a0 


■ DOO 


Ihuitlin 


ttieh. 


25 


36 


1.440 


Ixcateopao 


Gro. 




I7O 


.200 


Ixtapa 


ttLch. 


168 


39 


.232 


Jalapa 


Gro. 


106 


56 


.529 


Mechia 


Mich. 


119 


32 


. ^oy 


Mezquitlin 


Gro. 


851 




.05'+ 


OlinaU 


(hro. 


U,U68 


1,06U 


.238 


Ctaetepec 


Gro. 


1,693 


938 


.551 


Oxtutla 


Gro. 


i»5d 


58 


.129 


Pant la 


Gro. 


212 


U8 


.226 


Papalutla 


Gro. 


92U 


73 


.079 


Petatl&i 


Gro. 


31 


9 


.290 


Fochotltlfin 


Gro. 


254 


117 


.461 


Fustlin 


Gro. 


133 


10 


.075 


Tecomat X&i 


Gro. 


121 


31 


.256 


Tecpan 


Gro. 


61»U 


2U8 


.385 


TemaJLhuflcan 


Gro. 


102 


IT 


.167 


Tiaunan 


Mich. 


528 


68 


.129 


Tlacozaut i't Ian 


Gro. 


U,26U 


1,256 


.295 


Tlapa, Atliztac, 
Caltican, 
Atiawmj aicingo 


uro. 


Ot3 


OjPOX 


768 


Tocetina 


GTOm 


106 


25 


.236 


Ximaltoca 


Gro. 


100 


29 


.290 


Xochixtlahuaca 


Gro. 


568 


296 


.521 


Xocutla 


Gro. 


282 


182 


.6U5 


Zihuatlan 


Gro. 


86 


17 


.198 


Zihuatlfin 


Mich. 


\\\ 


2 


•OlU 


Zoyatl&n 


Mich, 


166 


29 


.175 


Total 




58,U03 


20,036 


O.3U3 


Number of cases 


51 
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TABZS UU BEGIOS VII ^ PAST B 

Tama an the 1646 list for which there is no corresponding figure 
for 1568t or which should be emitted from Fart for vaHaw reaacne. 



Sam Loe» 


Fopu3,eiHon 
in 1648 




Camaent 


AguacagrucB 6ro. 


48 




Hot in 1368 list 


Anaeuilco Gro. 


61 




It 


Asuchitlfin Gro. 


5 




n 


Mezcaltepec Gro. 


325 




n 


Pochotitl&i Gro. 


31 




n 


Total 








Iiaft)er of cases 5 








TABLE 1.1, 


BEGION VII, PART C 




Towns on the 1568 list for which a population is given but 
lakioh are not found on the 1646 list. Towns on the 1568 list 
for which no separate population is given are omitted. 


Hcane 


Loo. 


Population 
in 1668 


Aca^Euapisca 


Gro. 




U6 


Acalpica 


Gro. 




13 


Acamalutla 


Gro. 




771 


Acayaco 


Gro. 




108 


At Ian 


Gro. 




90 


Atlan 


Mich. 




79 


Autepec 


Gro. 




90 


Ayutla 


Gro. 




169 


AzGyii 


Gro. 




693 


Cacalotepec 


Gro. 




189 


Caeatipa 


Gro. 




3U1 


Canutla 


Gro. 




88 


Capulalcolulco 


Mich. 




502 


Cintla 


Gro. 




121 


Ciquila 


Gro. 




282 


Coatepec 


Gro. 




33 


Cocoalco 


Gro. 




60k 


Cocula 


Gro. 




1.696 
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TABLB 1.1, maimi VII, part C (Cont.J 



PopuUxtiton 
Scone Loo. in 1S68 



Colutla 


Gro. 


287 


CopallUo 


Gro. 


891 


Coyuea 


Gro. 


^5 


Cogruquilla 


Gro. 


?6U 


Cuactiatlia 


Mich. 


1|2 


Cuftchapa 


Gro. 


310 


Cuezala 


Gro. 


23 


Cuitlapa 


Gro. 


2,078 


Cuscacuautlan 


Mich. 


19 


Chacala 


Hich. 


87 


Cbachalacanetla 


Gro. 


87 


Gbi^tlln 


Gro. 


581i 


Chipila 




66 


Eehancaleca 


Gro. 


21 


Guaytlaco 


Gro. 


26 


Guiaixtlfiu 


Gro. 


787 


Hirihitl&i 


Gro. 


1»5 


Huaamxtitlin 


Gro. 


5,660 


Huctlaco 


Gro. 


26 


Hxiitlalotla 


Gro. 


390 


Huiztlin 


Gro. 


168 


Ijdiuatlin 


Gro. 


375 


Ixtapa 


Gro. 


138 


Ixti^paneingo 


Gro. 


70 


Ji^vfeica 


Gro. 


56 


Jiilubhiiga 


Gro. 


32 


Hsoeuila 


Mich. 


126 


Hetlalpaa 


Mich. 


U3 


HBzcaloae&i 


Mich. 


25 


Mila 


Gro. 


705 


Miqxiitla 


Gro. 


256 


Mitepec 


Gro. 


155 


Miteincingo 


Gro. 


178 


Mizquitlan 


Gro. 


621 


Mochitlln 


Gro. 


1,525 


Hexpa 


Gro* 


317 


Hescpa 


Gro. 


62 


Hexuea 


Gro. 


256 
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TABIB JSGIOS VII, PAST C (ContJ 



Papulation 
Warn Loo, in 1668 



Ruxco 


Qro. 


69 


Oapan 


6ro. 


2,201 


OciQruo 


Gro. 


282 


(Mtla 


Gro. 


113 


Ostopila 


Mich. 


106 


Pamutla 


Gro. 


3U 


Paxalo 


Gro. 


211 


Pechique 


Gro. 


28 


Petlacala 


Oax. 


Ul6 


Piguitla 


Mich* 


75 


QuLotepee 


Gro. 


26 




Gro* 


26 


8uchltonal& 


Gro. 


330 


TanaloM&i 


Gro. 


127 


Tamasttia 


Gro. 


310 


Tecanalacazingo 


Gro. 


730 


Tenancingo 


Gro. 


638 


Tenango-Tepexi 


Gro. 


^22 


Teqiaepa 


Gro. 


982 


Teutla 


Gro. 


116 


Tlaeolula 


Gro. 


122 


TladiinolA 


Gro. 


15,025 


Tlapistla 


Mich. 


57 


ToHiiin 


Gro. 


22ll 


Tonatla 


Gro. 


1,370 


TQtoadxtlahuae&i 


Gro. 


981> 


Ttilliii&l 


Gro. 


321 


Tututepec 


Gro. 


36k 


Xaputegua 


Gro. 


539 


Xihuacan 


Gro. 


160 


Xcx;utla 


Gro. 


U65 


Xochitepec 


Gro. 


k2 


Xuchitepec 


Gro. 


85 


Stocalutla 


Gro. 


71 


Zaetaalpln 


Mich. 


128 


Zaeualpfia 


Gro. 


590 


Zahuatlin 


Gro. 


77 


Zapotltl&A 


Giro. 


62 
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TABLB 1,U BBOIOB VII, PAST C (Cont.) 



Fopulation 



Scons 


Loo. 


in ISeS 


Zigua 


Gro. 


24 


Zihuatanejo 


Gro. 


33 


Zintla 


Gro. 


79 


Ziutla 


Gro. 


53 


Zolcoacoa 


Gro. 


108 


Zoytlan 


Gro. 


677 


Zunpango 


Gro. 


113 


Total 

Huniber of eases 


101 


52,376 



We calculate the probable true population of Region Vll in 
1620- 1625 by using proportions and assuming that the ratio 
between the two sets of data was the same for ail towns alike 
(in totals). This would mean that 1 10,779 X 0.343 = 37,997. 
The difference between this value and that of the actual list 
(20,506) is considerable. It should be noted that Region VII 
contains a group of fairly large interior towns, such as Tlapa, 
Chilapa, and Iguala, all of which continued to exist, but that it 
also had many small places in Zacatula, most of which had 
disappeared by 1646. These two components should give quite 
different results, but the difference is obscured by their fusion 
into a single region. 

Our verification by use of 1 595 data is in Table 1.1, Region 
VII, parts D and E. According to part D, we have values for 14 
places in both the 1568 and 1595 data; almost all of them are 
relatively large towns. In 1568 the population of these 14 places 
is 34,400; in 1595 it is 24,761. The ratio 1595/1568 is 0.720. 
By proportion, the entire Indian population of Region VII in 
1595 would be 1 10,779 X 0.720 = 79,761. Part E shows similar 
data for 1595 and 1646, with 8 places. Here the totals are 
respectively 18,078 and 9,006, and the ratio 1646/1595 is 
0.498. The entire Indian population of Region VII, calculated 
from the total in 1646 (20,506 ^ 0.498), would be 41,177. The 
two results are widely different, and may be referable to the 
extinction of the coastal strip of Zacatula. 
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TABLE 1,U BBGIOS VII, FARP D 
Tome Found in Both 1668 and 1595 Lists 



BemB 


Loo» 


PovuLaiiion 
in 1568 


Fo^uLatian 
in 1596 


Ratio 

1596 

1568 


Acaguapisca 


Oro. 


k6 


28 


.609 


Ayubla 


Gro. 


591 


1.05l» 


1.783 


Cacahuatepec 


Giro* 


l,0it2 


180 


.173 


Chilapa 


Gro. 


12,111 


7,880 


.650 


Huamuxtitlan 


Gro. 


5,66o 


2,1*30 


.1*29 


Huitziltepec 


Gro. 




302 


.886 


Huiztlan 


Gro. 


168 


127 


.756 


Nochitlin 


Gro. 


1,525 


l,2l»l 


.811* 


Uoipall 


wro* 






Q09 


Owtapee 


Gro* 


1.693 


2,183 


1.290 


Tlxtla 


Gro. 


3.729 


3,160 


.8U8 


Tlaeoeautitlfo 


Oro* 


U.26U 


2,khk 


.573 


Xoeutla 


Gro. 


k65 


6T7 


l.U?6 


Xochl Bt lahxiaca 


Gro. 


56k 


875 


1.551 


Total 






2l»,76l 


0.720 


Number of cases 


Ik 










TABLE 1.1, REGION VI I j PART E 




Towia Found in Both 169S and 1646 Lista 




Scons 


Loo. 


Population 
in 1595 


Population 
in 1646 


Ratio 

1595 


Ayutla 


Gro. 


1,052* 


39 1+ 


.371* 


Cacahuatepec 


Gro. 


180 


11*3 


.791* 


Chilapa 


Gro. 


7,880 


3,817 


. '40p 


Huitziltepec 


Gro. 


302 


62 


.205 


Ometepec 


Gro. 


2,183 


936 


.kZ9 


Tiactla 


Gro. 


3,160 


2,100 


.66$ 


Tlaeosautitlln 


Gro. 


zMk 


1.256 


.51k 


Xochistlahuaca 


Gro. 


875 


296 


.338 


Total 




16,076 


9,006 


0.1*98 


Nvnnber of cases 


8 
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Region VIII. Michoacan. This region is Tarascan Michoacan» 
except for the area south and west of the Tepalcatepec River. 
The region is true plateau, but in aboriginal times was separate 
from the core of the Central Plateau because of the clear 
independence of the Tarascan state from the Triple Alliance and 
the cultural divergence of the inhabitants from the Nahua 
linguistic groups. Even today it has regional individuality. 

Our data are in Table 1.1, Region VIII, parts A-H. Part A 
shows 35 places which occur in both the 1568 and 1646 lists. In 
1568 the population of these 35 places is 138,364; in 1646 it is 
34,310. The ratio 1646/1568 is 0.248. According to part B. tlie 
1646 report contains the names of 3 places not found in the 
1568 list. The population of these 3 places is 1,033, making the 
total for the 1646 list 35,343. Conversely, part C shows 20 
places which occur in the 1 568 list but are not found in the 
1646 report. The total 1568 population of these 20 places is 
60,596. The aggregate for 1568 would be 138,364 plus 60,596, 
or 198,960, of wluch the towns missing in the 1646 list would 
account for 30.5%. 



ToOM Found in Both 1568 and 1646 Lists 



Nam 


Log, 


Population 
in 1568 


Population 
in 1646 


Ratio 

1646 

1568 


Ac&nbaro 


Gto. 


7,fl97 


5,ll»0 


.651 


Capula 


Mich. 


2,280 


167 


.073 


Chllchota 


Mich. 


1.9ll» 


597 


.312 


Chiiclndiro, Cup&idaro 


Mich. 


1.1K)9 


68 


.098 


Comanja 


Mich. 


3,102 


361 


.116 


Cuitaeo 


Mich. 


5,735 


1,302 


.227 


Cutzco 


Mich. 


2,162 


l,i*05 


.650 


Huacana 


Mich. 


l,0l»3 


112 


.107 


Huango 


Mich. 


1,960 


156 


.080 


Huaniqueo 


Mich. 


1,330 


190 


.1U3 


Indaparapeo 


Mich. 




2U0 


.25U 


Jacona 


Mich. 


15,329 


906 


.059 


Jaao, Teremendo 


Mich. 


1,281 


313 


.2kk 


Jiquilpan 


Mich. 


1,129 


1,119 


.992 


Jiroato 


Mich. 


6,)i89 


2,322 


.358 


Naravsbfo 


Mich. 


3,lli2 


5UU 


.173 
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Ratio 

Population Population 1646 
None Loo, in 1668 in 1646 1S68 



Neeotl&i 


Mich. 


60k 


298 


.I19U 


Sevlna. Pomueuarin 


Mich. 


6,050 


3,188 


.527 


Taineo 


Mich. 


1.205 


6U8 


.538 


Tancitaro 


Mich. 


2,129 


I.5U9 


.728 


Tarecuato 


Mich. 


1,690 


910 


.539 


Tarimbaro 


Mich. 


3,93U 


kll 


.120 


Tepalcatepec 


Mich. 


930 


673 


.721+ 


Tiguindin 


Mich. 


1,716 


510 


.297 


Tiripitio 


Mich. 


3,509 


3U0 


.097 


Tlasazalca 


Mich. 


1,950 


5hL 


.278 


Turicato 


Mich. 


2,2k7 


536 


.229 


Ucareo 


Mich. 


3,775 


U30 




uciiiciiuia « 

Tzintzuntzan, 
Saata Clara 


Mich. 


35,759 


5,296 


.11*8 


Uruapan 


Mich. 


i»,752 


1,1*95 


.315 


Yuzdria, Celaya 


Qto. 


U,U88 


9U5 


.210 


Zacapu 


Mich. 


2,620 


kl6 


.169 


Zinagua 


Mich. 


726 


2Sk 


.391 


Zinap^cuaro 


Mich. 


2,105 


308 


,lU6 


Zir&adaro, Guagrameo 


Mich. 


829 


U7I 


.569 


Total 




138, 36U 


3l»,310 


0.2kQ 


Number of cases 


35 









TABLE 1.1^ FEGim VIII, PAST B 

ToiMS on the 1646 list for which there ie no corresponding figure 
for 1568, or i}hiah should be omitted from Part A, for various reasons. 



Population 

Heme Loo, in 1646 Cotment 



Huaaajo 


Mich. 


U7U 


Not in 1568 list 


San Francisco del 
Rinc6n 


Gto. 


2lil 


Hot in 1566 list (new town) 


Tae&Bbaro 


Mich. 


318 


Not in 1568 list 


Total 




1,033 




Number of cases 


3 
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TABES 1.2s HBdZar nils PART c 

Tome on tto 1&6B liet for uftioh a population is given but 
nkiah are not fomd on ^le 1B4B liet* Towns on the 1668 liet 
for iikiah no eeparate population ie given are omitted* 



Population 



Sam 


Loo* 


in 1668 


Ario 


Mich. 




Bacaneo 


Mich. 


800 


Coeneo 


Mich. 


3,515 


Chiquimitio 


Mich. 


1»082 


EroDgarfeuaro 


Mich. 


2,592 


Guayaagareo 


Mich. 


310 


Istaro 


Hich. 


706 


Jer€cuaro 


Mich. 


122 


Matalcingo 


Mich. 


1,835 


Hutsantla 


mch. 


980 


Pa J acuaran 


Mi ch . 


llt,120 (from 1580 list 


Patzcuaro 


Mich. 


13,200 


Periban 


Mich. 


3,9HU 


P8maro 


Mich. 


2.1*92 


Puruandiro 


Mich. 


1,690 


Suchi 


Mich. 


267 


Tanitaro 


Mich. 


1,062 


Taximaroa 


Mich. 


8,1»55 


ttedaneo 


Mich. 


1,037 


XichU 


Qto. 


26U 


Total 

Number of cases 


20 


60,596 



We calculate the probable true population of Region VIII in 
1620-1625 by using proportions and assuming that the ratio 
between the two sets of data was the same for all towns alike 
(in totals). This would mean that 198,960 X 0.248 = 49,342. 
The difference between this value and that of the actual list 
(35,343) is moderate and probably can be accounted for mainly 
by the omission on tlie 1646 list of fairly large towns, such as 
I^'acuarin and Patzcuaro, which continued to exist throughout 
the colonial period. 
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Our resort to 1595 data for verification is in parts D and E. 
Part D shows the population of 17 places which are in both the 
1568 and 1595 reporting. The total of the former is 63,188 and 
of the latter 38,182. The ratio 1595/1568 is 0.604. By propor- 
tion, the entire Indian population of Region VIII in 1 595 would 
be 198,960 X 0.604= 120,172, Part E shows similar data for 
1595 and 1646, with 14 places. Here the totals are respectively 
30,586 and 18,330, and the ratio 1646/1595 is 0.599. The 
entire Indian population of Region VllI, calculated from the 
total in the 1646 data (35,343 - 0.599), would be 59,003. This 
is very different from the value obtained from the 1568 data. 



TABLE 1,1s BEGION VIII^ PART D 
Tome Fomd in Bd^ 1S$8 and 1S9S Idste 



Ncane 


Loa. 


Population 

in 1568 


Population 

in 1595 


1695 

1568 


Ac&nbaxo 


Gto. 


7,897 


3 Mo 


Ml 


Cgnonja 


Mich. 


3.102 


1.391 


.m 


Cuitzeo 


Mich. 


5,735 


2,086 




Huaeana 


Mich. 


1,0U3 


3M» 


.330 


Indaparapeo 


Mich. 


9hk 


^25 


.556 


Jiroflto 


Mich. 


6,U89 


li,i»28 


.682 




Mich. 


3,9W» 


2,li82 


.630 


Pomueuarfo, Sevina 


Mich. 


6,050 


6,110 


1.010 


Puriifindiro 


Mich. 


1,690 


795 


.U70 


Suchi 


Mich. 


267 


993 


3.715 


Tancitaro 


Mich. 


2,129 


2,0lU 


.9»*7 


Tarecuato 


Mich. 


1,690 


99h 


.588 


Tariabaro 


Mich. 


3.93l» 


1,082 


.275 


Taxinaroa 


Mich. 


8,U55 


1|,310 


.510 


Turieato 


Mich. 


2,2kl 


2,093 


.933 


Uruapan 


Mich. 


»».752 


3,18U 


.670 


Zaeapu 


Mich. 


2,820 


1.871 


.66I1 


Total 

Number of cases 


17 


63,188 


38,182 


0.60k 
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TABLE 1.1, SEGIOH VIII, PART E 
Touna Fomd in Both 1S9S and 1846 Lizts 



Narie 


Loc. 


3555 


Populott'On 

in 1646 


1646 


iiwcUulCUw 










vOiiiiaiij& 


M<(<*>i 

njiCu • 










Iff ^Tt 








Una M am a 


rucn • 


•ah). 




99^ 




nxcu* 










men • 




9 999 






nxcn* 


O )XLU 


jyXOO 


^99 


TacSnbaro 


Mich. 




318 


.323 


Tancftaro 


Mich. 


2,0lU 




.769 


Taricuato 


Mich. 




910 


.915 


TarimbaLTO 


Mich. 


1,082 


1*71 


.U35 


Turicato 


Mich. 


2,093 


536 


.256 


Uruapan 


Mich. 


3,1BU 


1,^*95 


.U69 


Zacapu 


rtich . 


1,871 


U76 


.251* 


Total 

OuBtber of cases 






18,330 


0.599 



Region IX. Eastern Jalisco- Zacatecas. This region is in the 
high cold country of west-central Mexico. It includes the Avalos 
towns and the Guadalajara plain as far west as, but not includ- 
ing, the volcano of Colima and the low4ying valleys of Autl^ 
and Milpa. To the north, the region extends to the great canyon 
of the Santiago River and the southern valleys of Zacatecas. To 
the east, it extends to Tarascan MichoacSn and the Chichimec 
frontier. Part of the western boundary lies in what in the 
sixteenth and seventeenth century was the deeply dissected, 
inaccessible country of eastern Nayarit and the Bolanos area of 
Jalisco. A very large part of our Region IX lay in the Audiencia 
of Nueva Galicia and was governed from Guadalajara. Accord- 
ingly, its Indian towns paid tribute to the royal treasury in 
Guadalajara. Only the Avalos towns in southwestern Jalisco 
were in the Audiencia of Mexico, or New Spain. 

Table 1.1, Region IX, part A shows 16 places which occur in 
both the 1568 and 1646 lists. These 16 places are all within that 
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part of Jalisco that was under the jurisdiction of New Spain, 
and were located either on the plateau or in the zone inter- 
mediate between the plateau and the coast. In 1 568 the popu- 
lation of these 16 places is 26,878; in 1646 it is 10,347. The 
ratio 1646/1568 is 0.385. Part B shows 1 place found on the 
1646 list which is not in the 1568 reporting. The population of 
this place is 1,081, making the total for the 1646 list 11,428. 
Part C shows 10 places which are in the 1568 list but not in the 
1646 report. These 10 places are all located in New Spain. All 
others which could be identified as being located in Nueva 
Galicia were omitted. The total 1568 population of these 10 
places is 5,354. The aggregate for 1568 of that part of Region 
IX lying within New Spain would be 26,878 plus 5,354, or 
32,232, of which the towns not found in the 1646 reporting 
would account for 16.6%. 



TABl£ 1,U BBGIOS IX^ PAST A 
Toma Found in Both 1568 and 2646 Liete 



Bens 


Loo, 


Population 
in 1S6B 


Populavion 
in 1846 


Ratio 

1646 

1S88 


Aoncuoea 


Jal. 


2,090 


SUB 


.310 


Aneea 


Jal. 


779 


13^ 


.172 


AJiJic 


Jal. 


835 


398 


.i»n 


AtQjrec 


Jal. 


2,3»i6 


li86 


.207 


Chapala 


Jal. 


6ll* 


656 


1.068 


Cocula 


Jal. 


1,838 


610 


.332 


Et zatldn 


Jal. 


2,291 


626 


.273 


Jilotlan 


Jal. 


81»9 


9k 


.111 


Jocotepec 


Jal. 


386 


332 


.861 


Sagrula 


Jal. 


2,630 


1,826 


.695 


Taanzula 


Jal. 


1,393 


h51 


.328 


Techalutla 


Jal. 


2,083 


219 


.105 


Teoeuitatl£n 


Jal. 


1.073 


272 


.25U 


Tuxpan 


Jal. 


2,581 


1,035 


,koi 


Zacoedeo 


Jal. 


2,855 


1,583 


.55k 


Zapotlfin 


Jal. 


1,135 


971 


.856 


Total 

NuDiber of cases 


16 


26,878 


10,31*7 


0.385 
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TABLE 1.1, BEGIOH IX, PAST B 

Tomb on 184$ list for iMeh thara ia no oorvwpondSng 
figure for 1668 j or whioh should he omitted from Part A, for 
varioua reaeona* Starred popuUxbione are omitted from the total. 



Name 


Loo, 


Population 
in 1646 


Cament 


Atoyac 


Jal. 


l,08l 


Not in 1568 list 


Milpa, Matlan 


Jal. 


102* 


Sho\ild be in Region X 


Tot«l 




l,08l 




Htmber of eases 


1 







TABLE 1.1, SEGIOK IX, PART C 

Toane on the 1568 tiet for i^ek a population is given but 
wkCah are not found on the 1646 list. Towns on the 1568 liet 
for ukioh no aeparate population ia given are omitted. 



Name 


Loo. 


Population 
in 1S68 


Part I. Towns in southwestern Jalisco. 
1646 list in Nueva Bapana. 


To be equated with the 


Ahualulco 


Jal. 


351 


Atemajac 


Jal. 


81»5 


Atotonilco 


Jal. 


339 


Copala 


Jal. 


204 


Huachinango 


Jal. 


1»128 


Ixtl&i 


Jal. 


282 


JocotlCn 


Jal. 


1,269 


TaJA 


Jal. 


208 


Tequila 


Jal. 


282 


Tesixt&i 


Jal. 


li)»6 


Total 




5,354 


Number of cases 


10 





Part II, Towns in northeasteim Jalisco and adjacent Zacatecas. 

All towns to the north and east of the Avalos province 
and Lake Chapala were in Nueva Galiciuy not New Spain. 
The l6U6 list includes only towns in New Spain. There- 
fore the towns in Niieva Galicia mvist be omitted when 
the 1646 list is heing conpared vith the 1568 list. 
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We calculate the probable true population of Region IX in 
1620-1625 for that portion lying within New Spain by using 
proportions and assuming that the ratio between the two dates 
was the same for all towns alike (in totals). This would mean 
that 32,232 X 0.385 =12,409. The difference between this 
value and that of the actual list (1 1,428) is very small. 

Our resort to 1595 data for verification is in parts D and E. 
Part D shows the population of 9 places, all in the province of 
Avalos, in 1568 and 1595. In 1568 the population of these 9 
places is 14,404; in 1595 it is 18,760. The ratio is 1.303. By 
proportion, the entire Indian population of this portion of 
Region IX in 1595 would be 32,232 X 1.303 = 41,998. Part E 
gives similar data for 1595 and 1646, with the same 9 places. 
Here the totals are respectively 1 8,760 and 6,544, and the ratio 
1646/1595 is 0.349. The entire Indian population of this por- 
tion of Region IX, calculated from the total in 1646 
(11,428^ 0.349), would be 32,745. This result is not widely 
different from the value obtained from the 1568 data. 



TABLE 1,1^ REGION IXj PAST D 

Toms found in both 1568 and 1595 lists. 
Note that this table eovere only Avaloa tame. 



Name 


Loo» 


Population 
in 1568 


Population 
in 1595 


Ratixf 

1595 
1568 


AJiJic 


Jal. 


835 


868 


i.oUo 


Amacuaca and Tepee 


Jal. 


2,090 


l,8U6 


.88U 


Chapala 


Jal. 


6lU 


1,089 


1.770 


Cocula 


Jal. 


1,838 


3,55U 


1.936 


Jocotepec 


Jal. 


366 


78U 


2.031 


Sayula 


Jal. 


2,630 


5,085 


1.932 


Techalutla 


Jal. 


2,063 


1,^*96 


.718 


Teocuitatl&n 


Jal. 


1,073 


612 


.757 


Z ^ f ■ 




- C q 


3,226 


1.130 


Total 

Number of cases 


9 


iU,Uoi* 


18,760 


1.303 
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TABLE 1,1, EEGIOS IK, PART B 

Totms fcmd in bath 1S9S coftd 1646 Hate* 
Vote thxt tkia table oovere only Avatoa tome. 



Name 


Loo, 


Population 
in 1596 


Population 
in 1646 


1646 
1595 


AJIJIC 


J ax • 


ooo 


oyo 


lis8 


Amacueca, Tepec 


Jal. 


1,8U6 


6U8 


.351 


Chapala 


Jal. 


1,069 


656 


.603 


Cocula 


Jal. 


3.55'^ 


610 


.172 


Jocotepec 


Jal. 


78U 


332 


.U23 


Sayula 


Jal. 


5,085 


1,826 


.359 


Techalutla 


Jal. 


IM6 


219 


.1I16 


Teocvdtatl&i 


Jal. 


812 


272 


.335 


Zacoalco 


Jal. 


3,226 


1.583 


.U90 


Total 

Number of cases 


9 


18,760 


6,54ii 


O.3U9 



Region X. CoHma-Nayarit. Actually this region includes 
Colima, a small part of Miclioacan, western Jalisco, and Nayarit. 
It is large but relatively homogeneous ecologically. The topo- 
grapiiy and climate vary widely, ranging from temperate valleys, 
at altitudes of 1000 to 1200 meters, to hot coastal plain. 
Region X lay partly in the Audiencia of Nueva Galicia and 
partly in the Audiencia of Mexico, and we have to treat the data 
as we did for Region IX. Table 1.1, Region X, parts A-E lists 
the data for the towns in the Audiencia of Mexico. Part A lists 
51 places which occur in both the 1568 and 1646 reporting. 
They include the Autldn-Tuscacuesco area of Jalisco, the entire 
state of Colima, and the Motincs area of western Michoacan. 
They do not include coastal Jalisco, Nayarit, or Sinaloa. In 
1568 the population of these 51 places is 15,892: in 1646 it is 
5,692. The ratio 1646/1568 is 0.358. Part B shows 7 places 
found in the 1646 report but not in the 1568 list. The popu- 
lation of these 7 places is 317, making the total for the 1646 list 
6,009. Conversely, part C lists towns in the 1568 reporting but 
not in that for 1646; there are 57 such places, all within New 
Spain. (The remainder of the towns, which were in Nueva 
Galicia, have been omitted.) The total 1568 population of these 
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57 places is 10,528. The aggregate for 1568 would be 15,892 
plus 10,528, or 26,420, of which the towns omitted from the 
1646 report would account for 39.8%. 



TABIE 1,1 J REGION PART A 
Tcme Fomd in Both 1588 and 2646 Lists 











Ratio 




Population 


Papulation 


1646 




Loo, 


in 1668 


in 1648 


1588 


Acatl&i 


Col. 


12U 


82 


.661 


Ahuaeatitl6i 


Col. 


168 


19 


.113 


Alcosahue 


Col. 


127 


U6 


.363 


Almoloya 


Col. 


53 


36 


.680 


Atenguillo 


Jal. 


1,690 


167 


.099 


Atengo 


Jal. 


685 


65 


.095 


Atiiaccipan 


Col. 


ikk 


26 


.181 


Ayuquilla 


Jal. 


119 


U8 


.I403 


Ayutitlan 


Jal. 


2k6 


65 


.26U 


Ayutla 


Jal. 


557 


192 


.3U5 


Chianetla 


Col. 


198 


UU 


.222 


Chipiltltl&i 


Jal. 


157 


70 


.m 


Coatlin 


Col. 


78 


27 


.3l»6 


Conala 


Col. 


257 


150 


.58)1 


Cuzalapa 


Jal. 


2kk 


287 


i.in 


IxtlahuacSn 


Col. 


2k3 


1^5 


.595 


Juluapan, Zumpa]naiu.g.ue 


Col. 


363 


1U8 


.t»08 


Malacatlan 


Col. 


56 


m» 


.786 


Milpa and Matlan 


Jal. 


970 


102 


.105 


Nahuala 


Col. 


225 


150 


.667 


Ocotlan 


Col. 


622 


27 


.0U3 


Petlatl&i 


Col. 


113 


2k 


.212 


Pppoyutla 


col. 


56 


25 


.J»i»7 


Quezalapa 


Col. 


llU 


102 


.895 


Salagaa 


Col. 


130 


37 


.285 


Tamala 


Col. 


72 


63 


.875 


Teeocie^a 


Col. 


lUl 


53 


.376 


Tecocitlfin 


Col. 


2^7 


226 


.915 


Tecolapa and Cajitlin 


Col. 


2Ul 


65 


.270 


Tecolotlan 


Jal. 


263 


131 


.498 
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TABI£ 1,1, SBGiaa I, PAST A (Oont.) 







Fopidation 
in 1668 


PopuLaUon 
in 1646 

90 WW A V W 


Batio 

1646 

1868 

A WW 


Teeonin 


Col. 


15U 


56 


.36U 


TecuDcuacan 


Col. 


Uld 


I»9 


.117 


TenanaactJJn 


Jal. 


123 


136 


1.105 


Tiepetitango 


Col. 


3U7 


29 


.08U 


Tequepa 


Col. 


I5U 


3»i 


.221 


Teutitlfin 


Jal. 


198 


29 


.1U7 


Tlacalosstla 


Col. 


86 


20 


.233 


Tlaquaban 


Col. 


50 


U8 


.960 


Tototlan 


Col. 


55 


56 


1.018 


Totolmoloya 


Col. 


uo 


31* 


.850 


Tuxcacuesco 


Jal. 


558 


352 


.631 


Xicotl&i 


Col. 


165 


2l» 


.li»5 


Xilotevpaa 


Col. 




17 


.175 


Zaeapala 


Jal. 


87 




.621 


Zapobitlln, Anmla 


Jal. 


1.226 


836 


.682 


Zihustlon 


Col. 


88 




.I166 


Zoquinatl&a 


Col. 


85 


133 


1.565 


Ifotines: Col. and Mi<di. 
Aq,tdla 




77 




Coalconin 




884 


258 


.292 


MaqiiiU 




371 


ll»8 


.399 


ZinacaaitlCn, «t al. 




1.716 


595 


.3U7 


Total 




15,892 


5»692 


0.358 


Huniber of cases 


51 









TABLE 1.1, RBGiai X, PABT B 

Tohms on tJie 1646 list for which, there is no aorreapotzding figure 
for 1568, or whiah should he omitted from Part A, for various reasons. 

Population 

1km Loo. in 1646 Conmnt 

Cuesratlfin Col. 20 Not in 1568 list 

Ixtlahuacfin Col. 153 Not in 1568 list 

Isatlia Jal. 19 In 1568 included other towns 
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TABLE 1,1^ BSGION X, PART B (Cant.) 











Tecocitl&D 


Col. 




Hot in 1^68 list 


Tepetlica 


Col. 


22 


not In 1^68 list 


Zftcualpcttk 


Col. 


46 


Not in 1568 list 


Zapotlanejo 


Col. 


23 


Vat in 1568 list 


Total 

NiLT.ber of cases 


7 


317 





TABLE 1.1^ EEGIOH Xj PAST C 

Tcma on the 1S68 Hat for wki^ a populatum ie given but 
likioh are not found on the 1646 Viet. Tama an the 1668 liet 
for wkiah no eeparate population ie given are omitted. 



Population 
Name Loo, in 1668 



Fart I. Towns in southvestem Jalisco, Colima, and south- 
western Michoacan. To be equated with the l61i6 
list in Ifueva BepaSta, 



Acatl&i 


Col. 


12U 


Ahuacapan, Mixtlan 
Teccaiantltin 


Jal. 


622 


Ahuaeatl&i 


Jal. 


6U8 


Ahiiacatitl&n 


Col. 


Ul| 


Ahuatitlan 


Col. 


155 


Aliraa 


Col. 


108 


Ameca 


Col. 


58 


Apamila 


Jal. 




Apatl&i 


Col. 


282 


Autl£n 


Jal. 


1,670 


Caealutla 


Col. 


58 


Cayanaea 


Col. 


101 


Chalatipan 


Col. 


ll|l> 


Chi^;>an 


Col. 


101 


Coatlin 


Col. 


37U 


Contlin 


Col. 


31 


Copala 


Jal. 


22k 
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TABLE 1.1, EEGIOK X, FAST C (Cant.) 



Papulation 
Nam Loo» in 1568 



Coxiublin 


Col. 


79 


Coyutl&i 


Jal. 


ko 


CoyvtlCn 


Col. 


110 


Cuzcatlin 


Col. 


366 


Ecatlan 


Col. 


lk9 


Espuchiapa 


Col. 


19 


Estapa 


Col. 


58 


Estapa 


Col. 


73 


Gualoxa 


Mich. 


8U 


Huepantitlin 


Col. 


k2 


Ixcatlfin 


Col. 


19 


Mahuala 


Col. 


115 


Mfti nftat.l A. 


Col. 


55 




Jal. 


225 


Mi Ytane 1o 


Col. 


26 


Moxuma 


Col. 


863 


Naopala 


Col. 


52 




Col. 


150 


PoTTiRv ai7i_ia 


Col. 


71 


Puchuti'bXaii 


Col. 


1*32 


Tapasoneca 


Col. 


79 


TecociaDa 


Col. 


l4l 


Tenacatipan 


Col. 


no 


Teisaliuacfiii 


Col. 


6o 


TeDitaiuco 


Col. 


103 


TezoDtl&i 


Col. 


235 


Tezuac&i 


Col. 


32 


Te zuat 1 

■A. V- M * iirfc W f ■ Im4 4 


Mich. 




Ilaualiiagua 


Col. 


28 


Tlacavanas 


Mich. 


85 


Tlapuma 


Jal. 


7U 


Tlila 


Col. 


32 


Tototlan 


Col. 


U6 


Xaltepozotlfn 


Col. 


66 


XocotlSn 


Col. 


ll»7 


Zaliguacaa 


Col. 


662 
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TABLE 1.1, I^GLOS X, FAST C (Cont,) 



Ncana 


Loo, 


'Pogutccbion 

in isea 


Zautlin 


Col. 




Zayula 


Col. 


129 


Zecamacbantla 


Col. 


139 


Zoyatlln 


Col. 


U09 


Total 

Nuniber of cases 


57 


10,528 



Part II, Towns in coastal Jalisco, Nayarit, and Sinaloa. 

All towns in coastal Jalisco (Banderas, Purifi- 
caci6n) , and the states of Haytxit and Sinaloa 
vere in Nueva Galicia and bence must be omitted 
from consideration, since none of them were re- 
ported in the l6)i6 list. 



We calculate the probable true population of Region X (i.e., 
that portion lying within New Spain) by using proportions and 
assuming that the ratio between the two sets of data was the 
same for all towns alike (in totals). This would mean that 

26,420 X 0.358 = 9,458. The ditfcrence between this value and 
that of tlie aetiial list (6,009) is relatively moderate. 

Our use of 1595 data is in parts D and E. Part D shows tlie 
population of 17 places which occur in both the 1568 and 1595 
reporting. The total of the former is 5,338 and of the latter 
4,193, most of the difference being referable to Autlan alone. 
The ratio is 0.786. By proportion, the entire Indian population 
of this portion of Region X in 1595 would be 
26,420 X 0.786 = 20,766. Part E shows similar data for 1595 
and 1646, with 13 places. Here the totals are respectively 3,441 
and 1,242, and the ratio 1646/1595 is 0.361. The entire Indian 
population in 1595 of this portion of Region X, calculaicd Irom 
the 1646 data (6,009^0.361), would be 16,645. This result 
differs moderately from that obtained from the 1568 data. 
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TABIS 1,1, BSGICtt X, PAST D 
ToanB Wound in Both 1568 and 1595 Lieta 



Ratio 







PopuZcction 


Populcction 


1595 


Nam 


Loo. 


in 1568 


in 1595 


1568 


AflUBlC&b X bXaQ 


V/OX* 




0? 




Axcosanue 




1 or 








Jal. 


DO? 


093 


1.011 


Autlan 


Jal* 


IjOTO 


310 


.1CX> 




Jal* 


119 




• 3jD 


Ayutitlan 


Jal. 


2«lo 


356 


1 kliQ 
I.4DO 


Ayutla 


Jal. 


557 


377 


.677 


Comala 


Col. 


257 


382 


1.488 


Chiapan 


Col. 


101 


126 


I.2U7 


Chipiltitlan 


Jal. 


157 


65 


.UlU 


Xxtlabuacaa 


Col. 


2U3 


632 


2.600 


Popoyutla 


Col. 


56 


Ii2 


.750 


Teeoeitl&i 


Col. 


2i»7 


2li0 


.972 


Tenflmaxblln 


Jal. 


123 


225 


1.830 


Tlacoloaxbla 


Col. 


86 


lUl 


I.6U0 


Zacapila 


Jal. 


87 


^5 


.517 


Zogratl&i 


Col. 


kQ9 


231 


.565 


Total 




5,338 


U.193 


0.786 


Huniber of cases 


17 










TABLE 1.1, 


iJECJCW ^ PART 


E 




TounB 


Womd in Both 1595 and 1646 Lists 












itatto 






Population 


Population 


1648 


Nam 


Loo. 


in 1S9S 


in 1646 


1595 


Alcozahue 


Col. 


203 


U6 


.227 


Atengo 


Jal. 


693 


65 


.09U 


Ayuqviila 


Jal. 


ko 


k& 


1.200 


Ayutitl&i 


Jal. 


356 


65 


.106 


Ayutla 


Jal. 


377 


192 


.510 


Chipiltitlln 


Jal. 


65 


70 


1.077 


Conala 


Col. 


382 


150 


.392 



CopyriytiLou iiiaiorial 



]U>ydItoveinietM Indian Ptipulatioii in New Si»aiii 95 



TABIS 1.1 


« ESGim X, FAST E 


(Cant.) 












Bxibio 






Fopulatim 


Population 


1646 


Name 


Loo, 


in 1595 


in 1646 


1696 


X A XeinucftwcUl 


Col. 


632 


it;? 


990 




Col. 


li2 




. 


Tecocitlin 


Col. 


2kO 


226 


.9^2 


TenamaxtlSn 


Jal. 


223 


136 


.605 


Tlacaloastla 


Col. 


lUl 


20 


.lU2 


Zacapila 


Jal . 








Total 






l,2l»2 


0.361 


Ijumber of cases 


13 









Central Mexico as a Whole: We are now ready to reach totals 
for the Indian population of the royal treasury district of 
Mexico City-that is, the Audiencia of Mexico— and for the 
larger area of central Mexico as we have defined it in previous 

studies. Our regional tabulations have necessarily been lengthy, 
and the important point perhaps deeply buried. We summarize 
regional totals and give overall totals in Table 1 .2, parts A- D. 
Table 1.2, part A summarizes all parts A of Table 1.1, which 
contained the comparison of values for towns and entities 
M^ose names appeared on both the 1568 and 1646 lists. The 
proportion of change in the paired values gives us our propor- 
tion of change between 1568 and the data of 1646 (which must 
still be adjusted to an average date). For further comparison, we 
have segregated the regions into the two categories of plateau 
and coast. Table 1.2, part B is a test of the significance of 
difference between the values for plateau and coast. Table 1.2, 
part C summarizes aggregate population for the regions, again 
segregated into plateau and coast. We here compare aggregate 
populations for 1 568 with aggregate populations for the same 
regions arrived at by totaling values for towns in the 1646 list. 
We then calculate the probable true aggregate populations of 
the regions by correcting for the deficiency revealed in the total 
for each region in the 1646 data, through our previous examina- 
tion region by region. Table 1.2, part D summarizes the earlier 
series of parts D and E of Table 1.1 -that is, our comparison 
with 1 595 data for verification. 
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TABIS 1.2, PAST A 

Comparison of populaHon totdlB in Hhe regione ehom in Table 6, page 
48 of Ihero-Amexn-oana #44. The Valme for the 1646 lists are as ad~ 
jueted in tJie detailed swmaries of regions. The values for 1568 are 
the corresponding ones taken from the appendix to Ibero-Americana H4. 





Po^lation 


Population 


Ra:tio 
1646 




PLATEAU: 










I. 


1,321,329 


303,717 


.230 


206 


IIA. 








25 


TIF 

IV. 


Io3»o01 


00,705 


.331 


07 


VITI. 


138, 36U 


3*t,310 


.240 


35 


IX. 


26,878 


10,3U7 


.385 


16 


Total 


1,692,566 


Ul9,22U 




369 


Ratio of totals 






.2U6 




Mean ratio of regions 






.329 




COAST: 










II. 


35.316 


6,559 


.2l»2 


28 


III. 


20,731 


5,163 


.250 


33 


V. 






.ox J 


TO 


VI. 


50,316 


30,106 


.600 


H5 


VII. 


58,Ii03 


20,036 


.3^3 


51 


X. 


15.892 


5.692 


.358 


51 


Total 


217,820 


92,350 




280 


Ratio of totals 






.U2U 




Mean r-xt ir: of rorinr.:: 






.1+01 




ALL R£GIONS: 


1,910,386 


511,57U 






Ratio of totals 






.268 
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TABLE 1,2, PART B 

Test fop aigtiifioanoe between values of plateau and those 

of the ooaet for ratio betDeen population in 1568 and 
1646 lists. In order to minimize wide variations at the 
extremee the logarithms of the individual ratios were used. 



Plateau 



Coast 



Sum of the log£u:ithms of the 
individual ratios after the 
latter vere multiplied V>y 10 

500. U25 

Hunber of cases 368 

Mean logaritbm I.360 

^ilogaritlua 0.229 



Sum of the logarithms of the 
individual ratios after the 
latter were multiplied hy 10 

UU5.822 

Humber of eases 280 

Neaa logarithm 1*?96 

Antilogarithm 0.396 



Value of t (critical ratio of the mean logaxithm) 
with 6I46 degrees of freedom; 
Significant far beyond the 1 percent level. 



TABIS 1,2s PART C 

Total count of population, aeeording to region, 1S68 and 1646 lists. The 

latter is determined in two ways: 1) the actual sum shown in the docu- 
ment itself, 2) the sum calculated by applying the ratios shown in Part A 
to the figures obtained for 1S68. The final ootvam gives the dsfioieney 
found in the document. This is expressed as a percent by subtracting the 
population found in the docwvent from that obtained by aalaulation fiKSl 
the ratios, and dividing by the calculated population. 



Region 


Aggregate 
Population 
in 1668 


Aggregate 
population 

by 1646 
document 


Aggregate 
population 
of 1646 list 
by calculation 
from ratio 


Peroent 
defioienoy 
in 1646 
document 


PLATEAU 










I. 


1.717,635 


313,379 


395,056 


20.6 


IIA. 


32,700 


11,7^9 


111 .682 


20.0 


IV. 


223,333 


62,07U 


73,923 


16.0 


VIII. 


198,960 


35.3U3 


U9,3U2 


28.U 


IX. 


32,232 


11,U28 


12,U09 


7.9 


Total 


2,20l«,860 


U33,973 


5U5,'H2 






-■v.-^ deficiency 






18.6 
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TABLE UZ» PAST C (Cant.) 



Region 



Aggregate 
Poputcitvon 

in 1568 



Aggregate 
population 
By 164$ 



Aggregate 
population 
of 1646 Hat 
by ealeulation 



Percent 
defiaienoy 
in 164$ 

::^r:Ve"cnt 



COASTS 



II. 


73,13U 


8,912 


17,698 


I49.6 


III. 


hi, 619 


6,6U6 


11,920 


kk,2 


V. 


69.569 


27,051 


U2,6l46 


36.5 


VI. 


62,996 


30,128 


37,798 


20.3 


VII. 


110 ,779 


20,506 


37,997 


36.6 


X. 




6,009 


9,1*58 


3U.7 




390.577 


99,252 


157,517 





Total 

Mean percent deficiency 

Value of t for the mean percent deficiency of the two regions: 

3*50 - Highly significant 



37.0 



ALL KBOKmS 2,595,^37 533,225 
Percent deficiency of total 



702,929 



2U.I 



TABLE 1.2, FART D 

The population of New Spain in 1595. The population is calculated for 
the usual regions in two ways. The first is by detexmining the ratio 
1S68/1695 for thoee tome for tafdeh a population ie given at ioth datee, 
and then applying the mean ratio to the entire population in 1568. The 
eeoond is by using the same method with the 1646 list. It is noted that 
the 1646 data consistently give lower populations for 2595, Hence we in- 
atude the percent defiaienoy in 1S9S popUtatim as oalautated fipom the 
data of the 1646 list. 



Begion 


Population in 
1595 J calculated 
from 1568 


Population in 
1595, calculated 
from 1646 


PLATEAU 






I. 


eJ»9,767 


n3,775 


IIA. 


19,522 


10,909 


IV. 


119,930 


121,002 


VIII. 


120.172 


59,003 


IX. 


•H.998 


32,71*5 



Total 1,151,389 991yk3h 

Percent deficiency in value calculated traa. l£U6 data: 

13. U 
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TABIS 2,2, PAieP D (Oont.) 



Population in 
16B5, oatcutatied 
Begion from 1&68 


FopuZation in 
1696, oalaulated 
fern 1646 


COAST 




II. 61+, 358 




III. 28,750 


10,75l» 


V. hH,k^3 


25,837 


VI. 52,728 


U2.8U6 


VII. 79,761 


Ul,177 


X. 20,766 


I6,6i»5 


Total 290»68l 


162,153 


Percent deficiency in value calciilated fron 2£k6 data: 




I4I1.3 


ALL BBGKXIS 1,1|U2,270 


1,159,587 


Ferc^ deficiency in ^lue calculated fron l61i6 data: 




19.6 


TABLE 1.2, PART E 




Tame on the 1648 List That Could Not Be Identified 


Scene Population 


Coatejo 


316 


Huchutlaa 


676 


Teqiiiliac, San Mateo 


691 



Let us now examine this material in a somewhat different 
way, less bound to the exact format of these tables. We have 
already determined that the lag in recounts and reassessments of 
Indian tributes in the first decades of the seventeenth century 
indicates that data in the 1646 list really refer to an average 
date between 1620 and 1625. Accordingly, our references to 
data in the 1 646 list should be given this placement in time. We 
have also discussed the problem of deficiency in the data of the 
1646 list, both in terms of coverage of number of towns and 
coverage of aggregate population. We anticipated our finding, 
based upon regional examination, summarized in Table 1.2, part 
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C, that the data cover 75.9% of the aggregate population and 
constitute a very substantial sample. 

Our reconstructed aggregate Indian population for the dis- 
trict of the royal treasury of Mexico City on the basis of data in 
the 1646 list is 702,929. This is an estimate and hardly exact to 
the last digit or even the last thousand. It should be compared 
to a value of 2,595,437 for the same area in 1568 and one of 
1,442,270 in 1595. These values for 1568 and 1595 differ 
slightly from those we arrived at previously for a number of 
reasons: (1) The selection of data for comparison involves small 
differences which would result in insignificant variation in 
totals. One result here is that the total for 1595 is somewhat 
higher than our earlier one and may suggest a minor adjustment 
upward of that value in terms of the comparison with data from 
the 1646 list. (2) Perhaps the more important reason for dif- 
ference is that our totals here do not cover territories in the 
Audiencia of Nueva Galicia which were parts of our Regions IX 
and X, including southern Sinaloa up to and just beyond the 
Culiacan Valley. To bring our 1620- 1625 value to full compar- 
ability with our earlier estimate for 1 568, we should adjust our 
total by adding 22,000 as a compromise value between 1620 
and 1630 for Nueva Galicia exclusive of southern Sinaloa.^ ^) An 
adjustment for southern Sinaloa is much more difticult, since 
we have virtually no information on Indian population there for 
the seventeenth century. It functioned as an autonomous fiscal 
entity which reported merely totals to Guadalajara. We may 
guess from the data in the Suma de VUitas and the general 
course of Indian population in the Audiencia of Nueva Galicia 
that the Indian population of southern Sinaloa in the early 
decades of the seventeenth century fell below 10,000 and 
perhaps below 5,000. If we add 27,000 as an adjustment for all 
territories in Nueva Gnlicia, to bring our corrected aggregate 
total for Indian population in the Audiencia of Mexico in 1620- 
1625 to coverage of central Mexico, we cannot be far off the 
mark. The Indian population of central Mexico in 1620- 1625, 
then, would be approximately 730,000. This value should be 
compared with our earlier values of 25.2 million for the same 
area in 1518, 2.65 million in 1568, and 1.375 million 1595. The 
decline was distinctly greater than we had previously thought. 

20. I- rom our study of the population of west-central Mexico in Cook and Borah, 
Essays, I, chap. 5, esp. p. 310. 
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There was, of course, great regional variation in the extent of 
loss of population. Our segregation of regions by plateau and 
coasts gives evidence on climatic influence. We had previously 
determined that loss of population proceeded much more 
rapidly in coastal regions, that here population reached its nadir 
earlier than on the plateau, and that some measure of recovery 
started earlier.^* Our comparison of data from the 1568 and 
1646 lists confirms these determinations. (Sec Table 1.2, parts 
A-C.) Although the deficiency in reporting in the 1646 data is 
greater for the coasts than for the plateau, the large sample in 
the list indicates that the loss of population in coastal regions 
was less than in those on the plateau. Our test for significance 
of the difference gives a value of t that is far beyond the 1% 
level of probability; that is, the chance that the difference arises 
from mere random variation of the data is much less than 1%. 

One further point remains to be discussed here. Does the 
average date 1620- 1625 come close to the low point of Indian 
population in central Mexico? Most scholars, except for the 
increasingly fewer ones who insist in the teeth of all evidence 
that there was no decline, have found the turning point some- 
where between 1610 and 1650. In the first decade of the 
seventeenth century, population loss was still going on. Shortly 
after the midcentury, the Spanish authorities began to recount 
Indian towns and found population increase. Obviously, the low 
point and beginnings of increase of population must have taken 
place at different times and perhaps in somewhat different 
circumstances in various regions. In addition, the years between 
the birth of more Indians and their reaching tributary status, 
plus the normal lag in royal fiscal awareness of the change and 
consequent move to reassessment of tributes, would mean some 
lapse of time before fiscal material would reflect the new state 
of affairs. Our study of the Mixteca Alta suggested that the 
turning point came about 1620. In terms of the evidence now 
available to us, we cannot be sure that 1620-1625 should be 
taken as the exact low point of all Indian population in the 
Audiencia of Mexico, but in the present state of our knowledge, 
it is close enough to the low point to serve— i.e., again a 

21. Cook and Borah, The Indian Population of CaHn^ Mexico, 1531-1610, pp. 
49-56; Cook and Bomh, **Quel]e fiit la stiatificatioii sociale au centre du Mexique 

durante la premiere moiti^ du XVIe si^?,** pp. 238-241 ; Cook and Borah, "On the 
Credibility of Contemporary Testimony on the Population of Mexico in the Six- 
teenth Century," pp. 235-237;Cook and Boiah, Essays, i, pp. 79-118. 
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reasonable compromise date in what must have been consider- 
able regional variation involving a small span of years in either 
direction. We conclude, then, that the Indian population of 
central Mexico, under the impact of factors unleashed by the 

coming of the Europeans, fell by 1620-1625 to a low of 
approximately 3% of its size at the time that the Europeans first 
landed on the shore of Veracruz. 

3. THE ROYAL REVENUES 

When we turn from Indian population to royal revenues, the 
information in the report of 1646 deals directly with that year 
or a short term of years immediately preceding 1646. The 
report is one of a long series of similar documents, prepared at 
irregular intervals during the three centuries of the colonial 
administration, to give an idea of the yield of the royal reve- 
nues. It is a tanteo, a trial balance or estimate, in this instance a 
mixture of information on theoretical yield of some taxes, such 
as the bulls of the Holy Crusade, and of actual yield for others, 
especially those which in part or in whole were leased out to 
cities or farmed to private collectors and so called for fixed 
yield. It is striking testimony of the disorder in the royal 
treasury at the time, that the visitador-general should be unable 
quickly to get exact information on the nature and yield of 
taxes from the central fiscal agencies in Mexico Qty. 

Let us start not with yield but with the system of Indian 
tributes: obligation to pay, assessments, kind of payment, and 
cession of the royal right to receive tribute to Spaniards through 
encomiendas. From the middle of the sixteenth century, there 
was a steady move toward extinction of encomiendas as such 
grants passed through a third life and reverted to the Crown. By 
the time of the encomenderos' petition to the Crown in 
1597-98, approximately two-thirds of the towns in the Audi- 
encia of Mexico were in the Crown, either through original 
retention or reversion.^ ^ By 1646 almost all of the original 

22. In the famous petition of encomenderos of 1597^98 and tiie Isffl {nroceed- 
ings carried out in support of it, the encomenderos declared that the propwtion of 

privately held encomiendas still in existence at that time was less than one-quarter. A 
count of the certified statement of towns still in encomienda gives approximately 
463 towns and fractions of towns, or approximately one-third. I" rancisco del Paso y 
Troncoso, comp., Epistolario de Nueva Espana, 1505~1818, XIII, pp. 3-165, passim. 
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grants for three lives should have run out, since it would require 
three long-lived males with unusually wide spacing between 
generations to have held an encomienda for more than a cen- 
tury. On the other hand, a few of the grants, such as the very 
substantial one to the Cortes family, would not lapse, since they 
were in perpetuity. Furthermore, the Crown did make further 
grants, despite a general policy of letting encomiendas lapse, 
although the later grants were most often pension arrangements 
secured upon the tributes of specific towns. Some of the new 
grants were for one or more lives; some were in perpetuity.^ ^ 
The report of 1646 shows the interaction of these counter- 
balancing tendencies. It lists, after elimination of duplicate 
entries, approximately 871 entities. (We deal here with the 
listings of 1646, which in many instances divide entities as they 
existed in 1 568. We have had to recpmbine them for our earlier 
section on Indian population.) There were 202 towns still held 
by encomendcros in their entirety, and 32 whose tributes were 
divided between the Crown and an encomendero. Encomienda 
then affected 234 entities listed in the report, that is, 26.8%. If 
the towns omitted from the report were entirely in the Crown, 
adjustment for omission at maximum would require reducing 
this value to perhaps 1 8% as the proportion of towns and other 
entities still paying tribute to encomenderos through old or new 
grants. Attrition since 1597 then had reduced the former pro- 
portion of one-third by nearly half.^^ 

The tribute reform of the middle of the sixteenth century, 
implemented town by town in a steady series of reassessments, 
removed exemptions from obligation to pay and imposed a 
standard definition of tributary and half-tributary. There is no 
reason to think that these changes, which were fully imple- 
mented, changed in any significant way until the middle of the 
eighteenth century, when unmarried and widowed women were 
freed from payment of half-tribute. The mid-sixteenth-century 
reform also began to move assessments toward a standard 
quota, one silver peso of eight reales and half a fanega of maize 
as the ordinary tribute. It was supplemented by the half peso of 

23. These matters aie treated at considerable length in Lesley Byrd Simpson, The 
Encamienda in New Spain, chaps. 11 and 12, and Silvio A. Zavala, La encomienda 

indiam, passim. 

24. A comparison of the number of towns in encomienda in 1646 with that of 
1597 yields the same proportion. 
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real servicio instituted in the 1590*s, payable by all Indian 
tributaries whether in royal towns or encomienda.^ ^ We have 
ignored the real servicio in this discussion, because it was 
collected uniformly with perhaps two exceptions.^ ^ 

Movement toward a standard quota per tributary was ham- 
pered by the fact that not all Indian towns were able to pay in 
money and maize and that the commodities in which they 
could pay were not as yet easily convertible to money by them. 
Accordingly, many towns continued to be assessed in local 
products, usually cloth, clothing, and cacao, occasionally more 
unusual products such as salt or wheat. As access to Spanish 
markets and the money economy increased, payment in all 
kinds of products also increasingly became commuted to coin, 
usually at the average the tribute had sold at in the preceding 
three or five years.^'' That change introduced new elements of 
variation, for over the years the rise in prices affected different 
commodities at varying rates, and the towns which earlier had 
managed to commute their commodity payments to coin found 
themselves at an advantage compared to those which did so 
later. In the years from 1627 to 1631, the royal treasury finally 
set commutation rates for the two major tribute commodities at 
9 reales the fanega for maize and 9 reales the pierna for cloth. 
That remained the rate despite later fluctuations of prices.^ ^ 
Most towns listed in the 1 646 report as delivering maize proba- 
bly paid in coin, for the report indicates that all maize was 
converted to money at the commutation rate. However, towns 
which had conunuted their maize at an eariier date and lower 
rate, if the assessment had been changed to coin, continued to 
pay at the lower rate. Even at the end of the eighteenth 
century, differences in commutation rates continued to keep 
tributes, by then almost all paid in coin, from being uniform.** 
Towns assessed in textiles continued to deliver products after 
1631 despite the permission to commute, for the report of 
1646 explicitly declares that no estimate of yield could be 
made, since tribute cloth and clothing were sold at public 
auction for varying prices. 

25. CoolLaadBoN^, Essays, I. pp. 19-22. 

26. Seebdow. 

27. See the discussion for the sixteenth century in Borah and Cook, Price Trends 
of Some Basic Commodities in Central Mexico, 1531-1570, pp. 5 7 and 18-22. 

28. Cook and Borah, Essays, I, p. 20; Fabian de Foiueca and Cailos de Uxiutia, 
Historia general de real hacienda, 1, p. 422. 

29. Fonseca and Urrutia, I, table between pp. 450-451. 
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The extent to which tribute quotas had moved toward the 
standard assessment by the 1640's may be gauged from the 
1646 report. Of 669 entities held in whole or in part by the 
Crown, 269, or 40.2%, varied from the standard of one silver 
peso and a half fanega of maize, or the money equivalent of 
1/2/6. Accordingly, approximately 60% were at the standard. 
Our data cover onlv Crown towns or fractions thereof and do 
not touch towns entirely in encomienda. Neither can they give 
information on the very substantial number of towns omitted 
from the report. Clearly the movement toward a standard quota 
went somewhat more slowly than studies to date have sup- 
posed, and by the end of the sixteenth century came to a halt. 
It was resumed in the later seventeenth century, but the vagaries 
of commutation prevented adoption of a uniform tribute in 
money. 

In Table 1.3 we list by region all of the royal towns, or 
fractions of towns, in the 1646 report that varied from the 
standard quota per tributary, either one peso and a half fanega 
of maize or the equivalent in money at the 1627- 1631 commu- 
tation rate of 9 reales the fanega. The lowest quotas, and the 
greatest departures from the standard, involved Tlaxcala, Anal- 
co, and the two frontier towns. The province of Tlaxcala paid 
only one-half fanega of maize per tributary as a special royal 
favor for its services to Cortes and the Spaniards in the Con- 
quest. Analco (Region V) paid only real servicio: 

La prouincia dc capotecas que cuyo sugeto es el pu[ebl]o de analco esta 
leseruado de la paga del tribute y deue por El Seruy [ci] o R[ea] 1 veynte y 
do8 pessos y quatro tom[ine] s por quarenta y 9inco tributaries. 
(The province of Zapotecas, of which the town of Analco is a dependency, 
is exempt from tiibute and owes for real servicio 22/4 for 45 tributaries.) 

Since the other towns of the Zapotecas all paid tribute, this 
statement and arrangement are both puzzling. The exemption 
was probably a remnant of a once much wider one which 
through negligence or difficulty in bringing the town to pay had 
been allowed to continue. 

The two frontier towns, Tancajual and Tanledn in the Huax- 
teca (Region II), paid respectively totals of 20/ and 15/ because 
they were on the Chichimec frontier. Those sums included 
whatever was given on account of real servicio as well. 

Much of the variation revealed in Table 1.3 can be ascribed to 
small adjustments made as compensation for sterility or unusu- 
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ally favorable fertility of land. Thus a number of towns paid at 
the rate of one peso per tributaiy without maize, or paid a 
lower quota in money but more maize, the latter kind of 
adjustment being particularly prominent in the Chalco district, 
one of the granaries of Mexico Gty, where the local quota was 
0/6 and one fanega of maize. The Indian suburbs of Mexico 
Qty represent another kmd of adjustment, since they paid only 
1/0 on the ground that they were held to provide special 
services in the city.^^ It is also true that they raised relatively 
little maize. Still other towns with quotas ranging from 1/1 to 
1/2 without maize probably represent towns that took early 
advantage of the possibility of commuting commodity payment 
to coin, that is, they did so when the commutation value of 
maize was lower. In the instance of Tehuantepec (Region VI), 
where the commutation of maize took place at different times 
for two separate fractions of the town, commutation at differ- 
ent rates meant different quotas per tributary within the same 
town. The heaviest impact of commutation upon tributary 
quota came in Huapanapa (Region IV), where an original quota 
of 0/2 and a pound of cochineal became 1/7/4 upon commuta- 
tion of the cochineal. Tribute quotas calling for delivery of 
wheat, still not commuted in 1646, were likely to follow a 
similar course.^ * 

30. See the assessment of Santiago Tlaltdolco, 7 Sqj^tember 1565, in Mexico, 
AGN, El libro de las tasaciones, pp. 515-516. 

31. Boiah and Cook, iVice Trends, p. 18. 



TABLB l.S 

TomB wiHh Tribute Quotag Departing from the Standard 

REGIOR I 



Torn 



Loe, 



Ameesement per t 
(leee eervicio real) 



AJuchitlan 

Amecajneca 

Atlatlahuac^ 

Atlatlahuca 

Atzala 

AyotzingD 

Chiautla 



Oro. 1/0 + 10 aim m 

Mex. 0/6 + 1 f m Chalco dis. 

Mor. 1/0 + 2 p de hnipil 

Mex. 0/1* + 1 fttt 

Pue, 0/6 

Hex. 0/6 * 1 tm Chalco dis. 

Pue. 1/2 
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TABLE 1,S, BSGIOS I (Cent.) 



Toun 


Loe, 


Asseesnent pep t 




Hex. 


0/6 ♦ 1 fta - near Chalco dia. 


Gtainaatla 


Pue. 


2,500 eeusao beana 


Cuaiztsotzango 


Hex. 


0/6 4> 1 fte Cbalco dia. 


Cuilucan 


Pue. 


0/1 


Huatlatlauca 


Pue. 


1/2 


Huayacocotla, Zontecomatlan'^ 


Ver. 


6 V cotton cloth 


Tlachichilco, Ixcuincuitlapilco 


Hid. 


1/2 


IxmiquilpsLn 


Hid. 


0/5/2*1; + 5 7/10 aim w 


Ixtapaa de la Sal 


Nex. 


1/0 + 1 pil6n salt 


Ixtqpee 


Pue. 


0/2 •<■ 1^ p de m 


Ixblahuaca 


Max. 


0/6 -1- Is An 


Jalatlaeo 


Max. 


0/1 


Jilotepec de AImmoIo" 


Hex* 




JoQo^la 


Pue. 


0/2 -f 1 p de n (s 3 v) 


Nalila 


Hid. 


l%pdeB(lpdem*i» 1/3 
or k 3/8 ▼) 


NexicalcingD 


D.P. 


1/2 


NSxieo, Pareialidad of San J\tan 


D.F. 


1/0 


Molangp 


Hid. 


1)( p de a (1 p de B e U 1/3 
or k 3/8 v) 


Fueblat Barrios of 


Pue. 


1/2 


Tenango and Ayapango 
Teotenango 


Hex. 


0/6 + 1 fin Chalco die 


Hex. 


0/6 + 1 ftB 


Teotlalpa 


Hid. 


I'v; p de m 


Tepeji de la Seda 


Pue. 


1/0 


Tlalmanalco and Chalco Atengo 


Mex. 


0/6 •«■ 1 fte Chalco dis 


Tlatelolco, Santiago 


D.F. 


1/0 


Tlatsintla 


Hid. 


0/6/8 1/5 ♦ 2 5/8 aim w 


TXaaccala, province 


Tlax. 


h fin 




Mop. 




Totolapa 


Mor. 


1/0 «!• 2 p de huipil 


Xochiaea 


Mex. 


0/U + 1 fin 


Xo^icuautla 


Mor. 


1^ p de m t) 


Tafaualiea 


Hid. 


1 1/3 p de tt 


Zumpango 


Gro. 


0/6 + Is ftt 
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TABLE 1,8, BSGUm II 







ABW0»ment per t 


Alcececa 


Ver. 


1/0 


Atl&& 


Ver. 


2 p de m 


Chalchitliu 


Ver. 


1 p de m 


Huejutla 


Hid. 


3/h p de tt 


Magoayos 


Ver. 


1 fti Heir 


Necatl&i 


Ver. 


1 p de m 


Netateyuca 


Ver. 


1 p de m 


Nexpa 


Hid. 


0/6 


Tamohi (Tamu£n) 


8LP 


0/6 


Tampamolon 


SIP 


0/6 


Tsmboate 


8IJ> 


1 fa frontier 


Tancalicoche 


SIP ? 


1 fn firon'tler 


Taneajuar 


SLP 






Ver. 


1 p de m (5 v) 


Taneuayalal) 


SLP 


0/6 


Tancuiname 


Ver. 


1 tm 


TMiile6a^ 


SIP 




Tempoal 


Ver. 


0/6 


Tesontlal 


Ver. ? 


1 p de B (5 ▼) 


Tezapotitlin 


Ver. 


2 p de m 


Tlacolula de los Maguayos 


Ver. 


0/6 


Tlacuilola de Busto 


Ver. 


0/6 


Tlalchicuautla 


Vw. 


1 p de m 


Tlamintla en las Loxas 


Ver. 


0/6 


Zoxocoleo and Tooatico 


Ver. 


0/3 1 An 



TABLB RBBiaS IIA 



Actopan 


Ver. 


1/2 


Almolonga 


Ver. 


1/0 


Chicocentepec 


Ver. 


1/2 


Chiconquiauco aad Miabuatlaa 


Ver. 


1/2 


Chiltoyac 


Ver. 


1/0 


Jalapa, province^ 


Ver. 


1/0 


Papalote 


Ver. 


1/0 


TXaeotepee, San Martin 


Ver. 


1/2 
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Tom 


Loo, 




Aseeaarmtt per t 
(leee eeroioio real) 


Tlateca 
Zeaipoala 


Ver. 
Ver. 




1/2 
1/2 












TABLB 1,8, BBGIOH III 








i,6oo 




beans 


+ 




fm 


iicajrucan 


V er . 








beans 


+ 


'2 


LUX 


A onio Till f>n 






1 6nn 




beans 


+ 




fm 

X lift 


AliiCk wXCkU 


Ver 




^1^1 1 


+ 7/8 


p de m 










« 
( 


U/D T 












AAA 








eaoao 


beans 










UBZ* 


























beans 


■¥ 


1 
X 


flu 




























beana 








rill ^ 1 ftT> A 










beans 


+ 






XlXlictlllt: L- el 


Vat* 








beans 


+ 






Cosamaloapan 


ver. 




1/0 












Luit-iatian 


ver. 


i 


1 ,DUU 


cacao 


beans 


+ 


1. 


Im 


vjoabzoyuiapei luuftBimApA/ 








cacao 


beans 


♦ 


*i 


Zlft 


Buatxpaltepec 


Oax> 




1»000 


cacao 


beans 










Ver* 




1»375 


cacao 


beans 


♦ 


H 


III 




Vm.-m 

ver* 




X9DIIU 


cacao 


beana 


♦ 


1, 


IB 




Ver. 




1,600 


cacao 


beans 


♦ 




fn 


Nacayapa 


Ver. 




1.600 


cacao 


beans 




H 


fis 


Necatepec 


Ver. 




1,600 


cacao 


beans 




h 


fta 


Miezapa, San Francisco 


Ver. 




1,600 


cacao 


beans 


+ 


h 


fm 


MichoacSn 


Tab. 


? 


1,600 


cacao 


beans 


+ 




ftn 


Minzapa, Santiago 


Ver. 




1,600 


cacao 


beans 


+ 


h 


fm 


Moloacan 


Ver. 




1,600 


cacao 


beans 


+ 


h 


fm 


Ocoapa 


Ver. 




1,600 


ccw:ao 


beans 


+ 


h 


tm 


OJitlla 


Oax. 




1/2 












Oteapa 


Ver. 




1,600 


cacao 


beana 




h 




Oatotitlia 


Tab. 




1,600 


cacao 


beans 


♦ 


h 


fin 


Otillacac 


Tab. 




1,600 


cacao 


beans 


♦ 


h 




Osolotepec 


Ver. 




1,600 


cacao 


beans 


♦ 


\ 
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TABa US» SBSI(m III (cent.) 



Tom 



Loe. 



Aeeeament per t 
(teae aewieio real) 



Puctlm (Acula) 

Putlandngo 

Tbpalan 

Tenango 

Tenantitlin 

Teotaleo 

Tftotaleo 

Tepeapa 

Tequipac 

Tequistepec 

Teutalco 

Tuxtepec 

Uliac&Q 

Zagniltepee 



Ver. 

Oax. 

Ver. 

Oax. 

Ver. 

Ver. 

Ver. 

Oax. 

Tab. ? 

Ver. 

Tab. 2 

Oax. 

Ver. 

Ver. 



3 p de nagiia (1( p to 1 na^iia) 

+ 3/1* fi» 

1/2 

1>600 cacao beans *h 
1/2 

1,600 cacao teana + ^ fte 
1»600 cacao beans -f An 
1/2 

1/2 

1,600 cacao beans + ^ fm 
1,600 cacao beans + ^ fm 
1,600 cacao beans + ^ fin 
0/6 •I' % £te 

1,600 cacao beans -f l| 
1,600 cacao beans ^ fk 



TABEE 1.3^ BSGZOg XV 



Aamt2£n 
Anoltepec 

Coyotepec 
Cuautitlan 
Elotepec 
Estetla 

Huajolotitl^ (Pefloles) 

Huautla 

Buapanapa 

Ixcuintepec 

Ixtepec 

Malinaltepec 

Mitlantongo, Stgo. and Sta. Cruz 
Buehitepec 

Tenatepec 

Tepeucila 

Tequecistepec 

Tequixtepec 



Oax. 1/1 

Oax. 1/0 

Oax. 1/1 

Oax. 1/2/235 

Oax. 1/1 

Oax. 1/1 

Oax. 1/1 

Oax. 1/0 

Oax. 0/2 <!■ 1 lb. cocbineal, 

Oax. 1/1 

Oax. 1/2 

Oax. 1/0 + ^ 

Oax. 1/2 

Oax. 1/2 

Oax. 1/0 

Oax. 1/0 

Oax. 1/2 

Oax. 1/2 
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TABLB 2,3, ISGIOS 17 (COnt.) 



Town 




Assessment per t 


Tilantongo 


Oax. 


1/2 


Totomachapa 


Oax. 


0/6 + 1 fm 


Tuchitlapilco 


Oax. 


1/1/8 4/5 


Tut la 


Oax. 


1/2 


Tututepetongo 


Oax. 


1/0 


Zoyatepec 


Oax. 


Vo 



TABIE US, REGION V 







^ V cotton dotb * 


It fte 


jinaxco 


uax. 


Only servieio real 




i^acastepec 


Oax. 


5 V 


cotton 


cloth 


+ 




Cacalotepec 


Oax. 


5 V 


cotton 


cloth 


+ 


h fm 


Camotlan 


Oax. 


5 V 


cotton 


cloth 


+ 




Camotlan 


Oax. 


5 V 


cotton 


cloth 


+ 


h fa 


Chinaltepec 


Oax. 


5 V 


cotton 


cloth 


+ 


h An 


Choapan 


Oax. 


5 V 


cotton 


cloth 


♦ 


h tOL 


Coatlan 


Oax. 


5 V 


cotton 


cloth 


+ 


h tm 


Conaltepec 


Oax* 


5 V 


cotton 


cloth 


♦ 


h fk 


Huayatepec 


Oax. 


5 V 


cotton 


cloth 


+ 


h tA 


HuascoBialtepee 


Oax. 


5 V 


cotton 


cloth 


+ 


h fta 


Hoitepec 


Oax. 


5 V 


ropa + 


H An 






Huixtepec 


Oax. 


0/6 


+ h f m 








Ixcuintepec 


Oax. 


5 V 


cotton 


cloth 


+ 


h fm 


Jaltepec 


Oax. 


5 V 


cotton 


cloth 




h fm 


Lahoya 


Oax. 


5 V 


cotton 


doth 


+ 


h fta 


Lalana 


Oax. 


5 ▼ 


cotton 


cloth 


+ 


35 fm 


Lalopa 


Oax. 


5 V 


cotton 


cloth 


+ 


h tm 


Loibani 


Oax. 


^ V eotton cloth * H tm 


Maeiliuixi 


Oax. 


5 V cotton cloth 




htm 


Nalacatepec 


Oax. 


5 V cotton cloth 


♦ 


h tm 


Hedinaltepec 


Oax. 


5 T cotton cloth 


+ 


h tm 


Ifetepec 


Oax. 


^ V cotton cloth 


+ 


h tm 


Mlxltlia 


Oax. 


5 V cotton cloth 


+ 


3g tm 


Manacatepec 


Oax. 


5 V 


cotton 


cloth 


+ 


h fm 


Pazoltepec 


Oax. 


5 V 


cotton 


cloth 


+ 


>S fm 
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TABLE 1,3» SEGKm V (Cwtb.) 



ABaaaemnt per t 
Tom Loo, (Uaa aewiHo real) 



Petlftleotepec 




Oax* 


0/6 + 3$ fk 










Oax* 


2% T cotton cloth + % fla 






Oax* 


1/0 


* 2 petates 








Oax* 


5 ▼ 


cotton 


cloth 


fin 


Oiulaccihe 




Oax. 


5 V 


cotton 


cloth 










5 V 


cotton 


cloth 


+ is ftn 


Taffui a.ad. La.zaiza.va 




Oax. 


5 V 


cotton 


cloth 


+ ?§ fin 






Oax. 


5 V 


cotton 


cloth 


+ 5^ fm 






Oax. 


5 V 


cotton 


cloth 


+ 3s fta 








0/6 














5 V 


cotton 


Cloth 


■«- 3$ fin 








IP 


de m 






Teotlazeo 


• 


Oax. 


5 ▼ 


cotton 


cloth 


fin 


Tet^etongo 




Oax. 


5 V 


cotton 


doth 


+ ^ £n 


Tiaaguillo Achate 




Oax. 


5 V 


cotton 


cloth 


% fin 


Tigatepec 




Oax. 


5 ▼ 


cotton 


cloth 


■I- ^ fin 


Tiltepee 




Oax. 


2% V cotton cloth 4- ^ fin 


Tlacatepec 




Oax. 


1/0 








Tlacoat zintepec 




Oax. 


1/0 


+ 2 petates 




Tonacayotepec (S. Bartolome 
Yautepec) 


Oax. 


1/0 








Tonagt^a 




Oftx. 


5 V 


cotton 


cloth 


+ ^ fin 


Totontepec 




Osjc. 


5 V 


cotton 


cloth 


-¥ h tn 


Usila 




On Y 


1/2 








Xareta 






5 V 


cotton 


cloth 


+ ?5 ftn 


Xossa 






5 V 


cotton 


cloth 


+ ^ f m 


Yacoche 




Q&3C. 


5 V 


cotton 


cloth 


+ ^ fm 


Yagalaci 




wCUW. 


5 V 


cotton 


cloth 


* h tBi 


Yagavila 




Oax* 


5 ▼ 


cotton 


cloth 


+ h tA 


Yagi^o 




Oax* 


5 V 


cotton 


cloth 


•f % fin 


Yatao 




Oax. 


5 V 


cotton 


cloth 


tn 


Yatobe 




Oax* 


5 V 


cotton 


cloth 




Yatzllan 




Oax. 


^ y cotton cloth * H tm 


Yavago 




Oax. 


3 ▼ cotton cloth 4- fn 


Yaxila 




Oax. 


5 V cotton cloth * h tm 


ZapotequiUa 




Oax. 


5 V 


cotton 


cloth 


+ Jfi fm 
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TABLB 1.8, SBOKm VI 





Loo. 


A9M93mgnt per t 
(looo omxvioio real) 


Ayutla 


Oax. 


1/0 


Huaneliila 


Oax. 


1/0 


Huatuleo 


Oeuc. 


1/0 


Jicay&i 


Oax. 


970 cacao beans 


Pinotepa (Haeionalr' 


Oax. 


8ll cacao beans 


Pochutla 


Oax. 


1/0 


Potutla 


Oax. 


1/0 


Teepa (Teipa) 


Oax. 


0/6 


Tahuantepec 


Obx. 


( 1/3/6 
( 1/2 


Tetepec 


Oax. 


0/6 + ii flu 


Tlacolula 


Oax* 


0/6 


Totoltepec 


Oax. 


1/0 


Xilotepequillo 


Oax. 


0/6 


Y&utepae 


Oax. 


1/0 


TABLE 1.8, REGICa YII 


Acamalutla 


Oro. 


2,600 cacao ijeana 


Acapulco 


Gro. 


2,600 cacao beans 


Anaciiileo 


6ro. 


1/2 


Arimao 


Mich. 


1/2 


Jtyaeapal 


Oro. 


2,600 cacao teana 


Citlala 


Gro. 


2,600 cacao beana 


Copalitas 


Gro. 


1/0 


Coyuca (de Benitez) 


Gro. 


2,600 cacao beans 


CoTUcan, Huatlalutla, 
Coahualutla, Puatlan 


Gro. 


1 p de m -f An 


Cuitlatenamic 


Gro. 


1/2 


Lacoaba 


Mich. 


1 p de m + ^ fm 


PochotitlSn 


Gro. 


1,600 cacao beans 


PustlSn 


Gro. 


1 P de m ^ fin 


Tixtlanpingo aad 
Sotlavista 


Gro. 


2,600 cacao beans 


XsuLtiemguis 


Gro. 


2,600 cacao beans 


Xocutla 


Gro. 


1,60C cacao beans 


Zitlaltoma^ua 


Gro. 


1,600 cacao beans 
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TABEB 1*9, SBGI<m VUI 


Torn 


Aasesement per t 
Loe. (leaa Boroielo veal) 


Zlnagua 


Nicli. 1/2 


TABIE BBQIGB II 


Etsatl&a 


Jal. 0/6 + 1 fta 


Jilotlln 


Jal. 1 p de m + 3g fin 


TASEE l.S, RSOIOS X 



ACSCXBu 




3 


p de a ♦ 1$ fte [ale] 


juniacamian 


vOlL. 


3 


▼ cottcD eloth ♦ % fta 




Mien* 


3 


▼ eottOQ elotli *\tm 


ACXiACftpan 


\tO±» 


3 


y cotton cloth *\tm. 


IrfQXallllBvXBb 




3 


V cotton cloth + fttt 






3 


V cotton cloth + ^ fta 






3 


V cotton cloth + fm 


Pn Rf 1 5n 


^ • 


2 


V cotton cloth + fla 


CuzGLlapa 


Jal. 


1 


p de m + i$ ftn 


Ixtlahuacfin 


Col. 


2 


V cotton cloth % An 


juiuapan 


Ool. 


0/6/1% 4- 3s fiH 


Nalaeatl&i 


Col. 


3 


V cottco cloth *Htn 


Maquili 


Ifieh. 


1, 


,200 cacao heana + % fit 


Motfn 


Mich. 


3 


T cotton cloth 4> % £a 


nabuala (Vagualspa) 


Col. 


3 


Y cotton cloth 3s Aa 


Fapatl6ti 


Col. 


3 


T cotton cloth -f % fte 


Quezalapa 


Col. 


1 


V cotton cloth ♦ % fis [ale] 


Salagua 


Col. 


3 


V cotton cloth +^5^1 


Tecociapa 


Col. 


3 


V cotton cloth + *i ftn 


Tecolapa and Caxitlan 


Col. 


1 


,200 cacao beans + ^ fm 


Tepetitango 


Col. 


3 


V cotton cloth + fm 


Tepetlica 


Col. 


3 


V. cotton cloth + is fia 


XlaQuabaa 


Col. 


3 


V cotton cloth •»> % fm 


Totolnoya 


Col. 


3 


T cotton cloth 'f % f)a 


Tototlfti 


Col. 


3 


▼ cotton cloth *htm. 


XiloteiQa 


Col. 


2 


V cotton cloth 'I' % fin 


Zapotlaaejo 


Col. 


2 


T cotton cloth % f)a 
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TABIX 2.3j BBGKXI X (Oont*) 



lis 



Tom 



Loa. 



ABMaement per t 
(leaa savoioio x>eal) 



Zoq[uiaatUa 
Zunpmaaique 



Col. 



Col. 



3 V cotton cloth + h toi 
0/6 ■!■ i| 



nmS TO TABIS 1.9 



HuAyacocotla, etc.: The text and accompanying table of the list do not 
a«ree. Thv t«ct st«t«s 10 eargfts of aaatM, ^3 pienuts, 2 varM (aanta 

is U p of 5 v) for T19 1/2 t. That works out to 9-058 v per t. The ta- 
ble gives 14,317 V, which works out to exactly 6 v per t. 

^ Ijoniquilpan: (>9^ t pay 1*55/ o. c. and 330 f w. The quotas shown here 
are as close as one can come since the global figiire does not work out 
to an axaet qfuota par t, vithin usual units and fractions of units. 

^ Jilotepec de Abasolo: 1,^56 t, divided between the Crown and an encon- 
endero, yield the royal treasury l,009/:/l4 o. c, '«20 f 3 aim m, and 728/ 
real sex^icio. The beat explanation is that the encooendero had 1/2 
t , and the rate of assessneiit ¥a8 0/7 -•- 1/2 f n. The fit in silver is 
sli^tly off. 

^ Teotenango: The quota in the report is 0/3 ♦ 1/2 f a hut this is actu- 
ally the royal share since the toim was balf in the Croim and half in en- 
comienda. Gerhard, p. 271 • 

^ Tlatzintla: 7^* 1/2 t pay- 62/6 + l6 f 3 alB w. The global figxures do not 
work out to an exact ^uota per t in nontal units and fractions. 

^ Tancajual and Tanleon: Tancajual pays a total of 20/; TanleSn, 15/. The 
list states that there are no fonnal assessments, for both are "frontera 
<ls chiicMniBoctB* 

g 

Jalapa, provance: llie total for the province works out to this average 
per t. On the other hand, statemente for individual towns show a stand- 
eird quota. Since the svm for the towns reported is less than the total 
for the province, the most likely explanation is a snaller quota of naize 
or none at all for one or more touna not reported individually but includ- 
ed in the total for the province. 

^ Amatlan: 5'* t pay 17/ 3/!^ o. c. +17 mantas 2 p 1 1/3 V (1» p to 1 aanta). 
These figures cannot be brought to an exact fit. 

^ CihuatlSn: 9 t pay 15 ,200 cacao beans + 1* 1/2 f m. The fit for the CSi- 
ce^ is not exact since 1 t pays 1,688.89 cacao beans. 

Pinotepa: 90 t pay 3 cargas 1,000 cacao heans (73*000). This works out 

to 8ll.ll cacao beans per t. 

Tehuantepec: l,6l43 1/2 t pay 1/3/6; 2lk 1/2 t pay 1/2. The difference is 
in the rate of conmutation of maize. 



AkbreoiabUmB and ajfabola: 



alB 

f 



alnud 

maize 



t 
V 
V 



o. c. 

p 

p de a 



oro eomCin 

pierna 

pierna de manta 
trihutaxy 



vara 
wheat 
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Inspection of Table 1.3 suggests that implementation of the 
standard quota v/as linked rather directly to altitude and its 
concomitant climate, that is, towns on the plateau were most 
likely to have been brought to or close to the proposed norm, 
whereas towns at lower elevations on the coasts or intermediate 
zone were more likely to be assessed in cotton doth of various 
kinds, cotton clothing, and in cacao. Thus Regions III, V, VII, 
and X had both the highest proportion of variation from the 
standard quota as well as the highest proportion of quotas in 
cloth or cacao. Region V. the Zapotecas, was the most promi- 
nent in these respects. There tended to be variations in the 
quotas in cloth and cacao, largely by district and probably 
based upon quality, capacity to produce, and perhaps accessibil- 
ity. In Region V the unusually inaccessible area of the Huateni- 
camanes had a tributary quota of IVi varas of cloth and ^ 
fanegas of maize, in general half that of the other towns of the 
region. Since a piema of cotton cloth, that is, a strip woven on a 
backstrap loom, most often of 5 varas, was worth 9 reales under 
the commutation circular of 1631, many of the quotas in cloth 
came close to the value of the standard assessment. 

Variations in quality alone probably will not explain differ- 
ences in the quotas of cacao, although cacao did come in 
different grades. In Regions VI and VII, the range of variation 
in quota was from 2800 beans per tributary through 2600, 
1600, and down to 970 and 811. The last, the quota for 
Pinotepa del Rey, now Pinotepa Nacional, is not exact, since 
the total tribute divided by the number of tributaries does not 
come to an exact number of cacao beans. The assessment must 
have been by global amount. At the standard sixteenth-century 
long-term wholesale price for cacao, 20/ the carga of 24,000 
beans, a quota for 1600 beans had a money value of 1/3 in 
Mexico City. 

Let us turn now to the yield to the royal treasury, and 
examine the curious mixture of theoretical amount and actual 
collection in the report of 1646. We have tabulated the sums 
and amounts given in the report in Tables 1.4 A and 1.4B, 
adjusting the way amounts are listed to reflect somewhat more 
orderly categories than were customary in seventeenth-century 
fiscal accounts. One difficulty that there is no way of handling 
without detailed knowledge of the accounts lies in the reporting 
of some royal revenue by subtreasury, those of San Luis Potosi 
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and Veracruz, with specification only of what taxes were not 
covered. Presumably all others for those districts are grouped 

under the global amounts, but probably the sums represent 
primarily one tax. Thus, the total for the subtreasury of Vera- 
cruz is largely or entirely almojarifazgo (customs revenue), and 
that for the subtreasury of San Luis Potosi the royal taxes on 
mined silver and other specie. 

We have organized our presentation to show by column the 
gross revenue, the amount entering the general revenues of the 
Crown, and the amount earmarked for special application. The 
important special applications were the diversion of money and 
maize from tributes for the stipends of doctrineros and the 
application of new taxes and parts of old to maintain the 
Armada de Barloventu, a permanent tleet created to deal with 
the menace of corsairs, pirates, and foreign forces in the Carib- 
bean. The last columns in the table are there because of the 
fortunate circumstance that when Fonseca and Urrutia prepared 
a history of the royal treasury for Viceroy Revillagigedo 11 in 
1790-91, they attempted to calculate the average yield of many 
taxes in the past from the records in the viceregal treasury. In 
each case they calculated decennial collections and the average 
for the ten-year period, their decades coinciding with the stan- 
dard ones of the calendar. Accordingly, we have a means of 
verifying for some of the revenues the actual average annual 
coUeciions, as far as Fonseca and Urrutia were able to locate 
records. 

Indian tributes, because of the more intricate nature of the 
sums and items entering the nnno, are furtlier analyzed in Table 
1.4B. The clerks who prepared the report of 1646 counted 
160,948 Vi t, and Usted a total yield in coin of 190,522/4/6. In 
that sum were the payments in coin for the ordinary tribute, 
the amounts realized from maize and items commuted to coin, 
and the real servido. We should note further that already 
deducted from the maize before calculating its money value at 
the standard commutation rate were the tithe, a proper charge 
before calculating treasury yield, and the stipend in maize 
delivered to the doctrineros, some 9,737 fanegas 10 almudes, 
worth 10,954/7/8. The clerks did not convert to money value 
nor estimate the yield in coin of the very substantial tiuantities 
of cloth received as tribute nor such relatively minor items as 
clothing, cacao, wheat, and salt. Their explanation was that 
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TABLB 1.4B 
Indian Tributes 



Indian 
Tribute Products 



Bate of 
Oontnutution 



Money 



160»948 1/2 t pedd: 
Basic tribute in coin 
Beal Servicio 
Maize^ 

Cotton Cloth^ 
.h 



Huipiles 
Naguas^ 
Cacao'^ 
Wheat'' 
Petates 
Salt^ 



lil,108:5 lA t 
917 car. 1 p 1-1/2 ▼ 
1.003 
51 

81 car. 11,125 beans 
3^46:3 f 
507 

8^ pilones 



0/9 f 



0/ 



79,120/2/7 
80,U7U/2 

30,667/1/9 



63/3 

197 ' /2 



Total yield in money 



190,522/4/6 



Voaeible lield of Comnoditiee on Auction 



Cloth 


0/9 P 


82,531/2/8 


Huipiles 


0/6 ea 


752/2 


Naguas 


0/6 ea 


38/2 


Cacao 


20/ car 


1,629/2/1* 


Wheat 


2/U f 


865/5 


Salt 


0/2 pil6n 


21/2 


Total additional yield 




85,837/6 



MOTES TO TABLE 1,4 

In the Audiencia of Guadalajara, but administered by the viceroy. Since 
the list indicates no distribution or eannarking of part of this revenue 
for the Amada de Barlovento, the table carries the whole as going to 
the Crown without special application, fowever, it is almost certain 

that some part of the receipts went to the Armada do Barlt: /' ii'. pr. iLalj- 
ly the third of outlying districts rather than the smaller fraction from 
Mexico City and Poebla. 

Monopoly was rented for 90,000/ but the tax farmer got 1,600/ a year. 

The monopoly was rented for 200 quintales of gunpowder emd 3,000/. At 
0/U a pound the gunpowder brought 10,000/, which, with the money payment 
by the tax farmer, should be 13,000/, but the contract specified a net 
yield to the Crown of 12,200/. 

See Pcoft Bm 
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BOm TO TABLE 1,4 (Cent.) 

* lo real yield to the Crown since as much vas spent on this as the amount 
collected. 

^ Haise: Total tribute Ul,108:$ lA f 

Tithe 1» ,110:10 lA t 

Allowance to parish 

priests according to 

moderation by Gelves 9,737:10 f 13,8>i8:8 lA f 



let maize of Crown 27,259:9 f 

At cannutatioa of 0/9 t 30.667/1/9 



9 



Each carga vas 20 mantas of U p of 5 v each, or 1*00 varas to the carga. 
Since there was as yet, according to the report, no commutation for 
these items, they vere sold at auction. Prices varied greatly since 
quality varied widely. So the report cites merely the commodity. How- 
ever, Fonseca and Urrutia (I,U22) cite a circular of I631 setting commu- 
tation at 0/9 the piema. 

Each huipil is stated to have been 3 p even though at least one of the 
tribute schedules called for huipiles of U p. These vere also sold at 
auction and reported in kind for the reasons set forth above. 

^ Vo statement of number of piemas; probably as in note 

Reported as a commodity with no indication of yield in money on auction. 



these items were sold at public auction and varied so much in 
quality and in the prices bid from year to year that no exact 
figure could be given. Nevertheless, if we are to glean some idea 
of the state of the royal revenues, we must arrive at an idea of 
approximate value. So little is still known about prices in 
seventeenth-century Mexico that we are forced to guesses. We 
have used the standard conversion rate of 0/9 the piema of 
cotton cloth set by treasury circular in 1631 as the best rate for 
the cloth. For clothing we have used 0/6 per item, on the 
theor>' that quotas per tributary attempted to come close to a 
standard of 1/2 or 1/2/6. Cacao we have valued at the later 
sixteenth-centuiy long-term legal maximum of 20/ the carga of 
24,000 beans. Wheat we have valued at 2/4 the fanega, on the 
basis of the trend line in our previous calculation of movement 
of tribute commodity prices.^ ^ That would mean a ratio of 
20:9 between wheat and maize, so that we are probably low. 
Lastly, salt has been valued at 0/2 the cone on the same theory 
as clothing. On the basis of these estimates, the tribute com- 
modities listed without calculation of yield in coin would have 

32. Ibid. 
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been worth approximately 85,837/6, a considerable addition to 
the other tribute and the servicio real together. Since Fonseca 
and Urrutia found that collections in these years averaged 
269,224/ annually for tributes of all kinds, our estimate may be 
near the mark. 

The factors that have to be taken into account in examining 
yield from tributes are somewhat Intricate: (1) The report of 
1646 lists the tribute assessments, on which its calculations are 

based. (2) The proportion of omission in the report should be 
applied to arrive at the actual value of total assessments of 
Indian tribute at the time; that is, the totals of the report 
should be increased by perhaps a third. (3) The report does not 
take into account the substantial amount of arrears in payment 
of tribute. The statement in Fonseca and Urrutia relates to 
actual collections. Failure to pay in full was especially promi- 
nent in this period and may have led to global arrearages of 
nearly a third. Accordingly, it is possible to find a rough 
agreement among all of this testimony and calculation. 

Fonseca and Urrutia included in their estimate of yield for 
tributes those of free people of color, the negros y mulatos 
litres. For this item the report of 1646 gives; an estimate based 
on actual collections, 2600/. The yearly quota for this group of 
tributaries was set by Viceroy Ennquez in 1579, when the levy 
was instituted, at 21 a married couple and 1/ for each unmarried 
or widowed adult male or female, effectively a quota of 1/ a 
year per adult.^^ In 1646 the population of color in the 
Audiencia of Mexico must have comprised approximately 
50,000 persons.^ ^ We have no means of determining at this 
time the proportion of slaves, but it cannot have been much 
more than half. Of the free people of color, less than half at 
maximum would have been exempt from tribute as too young 
or too old. So there would be left at a minimum perhaps 12,500 
adults subject to a quota of 1/ a year. The royal treasury 
collected from approximately a fifth of these. Two factors were 
operating: a proportion of exemption for militia service on the 
coasts, even at this early date, and, most important of all, very 
substantial evasion. In the degree of evasion from tribute, the 
Audiencia of Mexico shared the experience of other jurisdic^ 

33. Fonseca and Urrutia, I, p. 418. 

34. See Cook and Boiah, EmySt II, chap. 2, esp. table 2.1b. 
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tions as fiscal agents attempted to enforce collection upon the 
free people of color. ^ ^ 

Simple inspection of Table 1.4A indicates that the tax yield- 
ing the most revenue was the alcabala. The estimate in the 
report is based upon actual yield, since most* of the tax was 
leased to cities. Within the district of the Caja de Mexico, the 
ordinary alcabala yielded 299,263/ and the extraordinary Iwy 
for the Armada de Barlovento aiiolher 106,806/. The calcula- 
tions by Fonseca and Urrutia of average yield in the 1640's, 
probably to be equated with the ordinary tax, come only to 
266,039/, a discrepancy of about 11%. The next largest yields 
were those of the taxes on silver and customs (almojarifazgo), 
which in the report of 1646 are somewhat difficult to disen- 
tangle since for the collections directly in the Ciya de Mexico 
the two items are lumped as a single amount and the subcajas 
are listed as to total yield without a breakdown. The total of 
the two sets of taxes comes to 399,600/. If we allocate all of 
the yield of San Luis Potosi to imposts on mining, all of that of 
Veracruz to customs, and divide the mixed item for the Caja de 
Mexico equally, taxes on mining would come to perhaps 
207,500/ and customs to 192,100/. The yield of both fell below 
that of tributes from Indians and pardos. Fifth in order of yield 
came the Bulls of the Crusade, which theoretically were worth 
150,000/ a year to the royal treasury. The remaining items each 
fell below 100,000/ annually, ranging from the 88,400/ a year 
theoretically due from the monopoly of playing cards, farmed 
out to a private holder, to the small sums derived from rental of 
the royal houses in Mexico City (actually the rental of the 
ground floor for shops) and the royal monopolies of mercury 
chloride (solimdn) and alum. The royal monopoly of mercury, 
carried in the report as worth 120,000/, involved an equal 
amount of expenditure for the royal treasury, since the Crown 
had to buy the mercury, transport it to Mexico, and then to the 
mines. 

A substantial part of the royal revenue was specifically ear- 
marked for the Armada de Barlovento, which constituted the 
overwhelming destination of earmarked revenue.^ ^ An addi- 

35. Cook and fiozah. Essay I, pp. 33*34; Borah, "Los tiibutos y su xecau- 

dacion," p. 39. 

36. On the annada, see Fonseca and Uziutia, II, pp. 12~16 and 304*305 ; Palafox 
y Mendoza, Instruccidn lesemda, Bancroft libiaiy, Mexican MS 162, fit. 16v-*22v. 
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tional quota of 2%, added to the standard sales tax, and an 
additional impost of 25/ on each pipe of wine landed at Vera- 
cruz, yielded a theoretical 205,806/5/4 for the fleet plus its 
share of any surplus in the pension paid by the alguacil mayor 

of Mexico City that was not absorbed by the drainage of the 
Valley of Mexico. 

The actual facts of collection and yield were somewhat 
different from the estimates in the report of 1646. The Fonseca 
and Umitia calculations indicate that the collection of the 
ordinary alcabala ran perhaps 1 1% below the theoretical yield, 
although we cannot tell exactly where the discrepancy lay; 
tributes including yield from auctions were in reasonable agree- 
ment as to yield if one allows for arrears; and the yield of the 
third tax for which Fonseca and Umitia give a calculation, the 
media anata (half of the first year's income of a new appoint- 
ment), came to more than the estimate in the report of 1646. 
The worst discrepancies show up through the relacidn de niando 
prepared by Palafox. According to that report, the revenues 
earmarked for the Armada de Barlovento fell far short of raising 
the funds needed to maintain the fleet. When the armada was 
established, it had been estimated that an additional 2% of 
alcabala and 2 reales per paclc of playing cards would raise 
200,000/. The province of Yucatan was to contribute 40,000/ a 
year through a new levy of a toston or half-peso per tributary, 
and the Audienda of Guatemala was to raise 40,000/. The rise 
in alcabala indeed provided the sum envisaged, but it had never 
been possible to persuade the concessionnaire of the royal 
monopoly on playing cards to accept the new burden, and he 
was 500,000/ behind on the existing contract. The tax of a 
toston in Yucatan had had to be abandoned; the Audiencia of 
Guatemala was able to contribute only 12,000/. At the time 
Palafox prepared his relacidn de mando, the sum of 200,000/ 
was urgently needed for the Armada de Barlovento merely to 
keep it in operation.^ 

Palafox reported great arrears and negligence everywhere in 
the collection and administration of the royal revenues. The 
administration of the Bulls of the Holy Crusade was 300,000/ 
behind; the miners of Zacatecas, which lay outside the district 

37. Plalafox y Mendoza, ff. 16v-22v. 
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of the Caja de Mexico, owed the royal treasuiy 600,000/, 
probably a mixtuie of arrears of payments for mercury and 
slowness in paying the tax on mined silver.^' So the royal 

treasury in its sales of mercury was actually advancing credit to 
the miners through deliveries of mercury which the Crown had 
paid for. We know from other sources that the assessment and 
collection of Indian tributes was under an especially negligent 
and corrupt administration. 

It is true that some ramos undoubtedly existing in the royal 
treasury at that time are not included in the report of 1646. A 
miyor one, stamped paper, recently instituted, was expressly 
exduded because it had not been in existence for three full 
years preceding the preparation of the report. Quitas y Nuevas 
Leyes, essentially the yield of encomiendas forfeit under the 
New Laws, was earmarked for the support of descendants of 
conquerors. It yielded small sums that may have been subsumed 
under tribute yield in the report of 1 646. Penas de Cdmara y 
Gastos de Justicia, the yield of fines and assessments for costs, 
probably had no surplus after charges, for from it were paid 
many costs of the courts and special grants. There should have 
been yield from other ramos such as Oficios Vendibles y Remn- 
ciables, the sale and transfer of office; licenses for slaughter of 
cattle and other livestock; goods confiscated as contraband; and 
the fees for Veritas, Composiciones y Confirmaciones de Tierras 
y Agiias, that is, the sums paid the Crown for grants of land and 
water or for issuing clear title to land and water in cases of 
clouded title or none at all. In addition, there were the pay- 
ments for composiciones of all other kinds, the payments to the 
Crown for overlooking irregularities in status or violation of 
ordinances and laws. So there was royal revenue of varying but 
probably not substantial amounts that does not show up in the 
report of 1646.^' 

Nevertheless, there can be no doubt of the basic truth of 
Palafox's judgment. It may well be that the yield of the royal 
revenues did not meet the costs of royal government. Even less 
did it provide a surplus to be sent to Spain for a Crown 
perennially short of revenue and embroiled in the quagmire of 

38. /Wd,ff.40f-44f. 

39. These are ramos antedating 1646 but not listed in the repoit of 1646. See 
Fonseca and Uriutia, I- VI, passim. 
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European wars. It was not until the administration of Mancera 
(1664- 1673) that a steady deficit in the treasury of the Audien- 
cia of Mexico was brought to surplus.^ ^ The fiscal confusion of 
the mid-seventeenth century was so bad that there was substan- 
tial reform and overhaul in advance of the far-reaching changes 
of the eighteenth century. 

40. "InstnicckSn que de orden del Rey did d virey de M^o (D. Antonio 

Sebastian de Toledo, marqu& de Mancera) a su sucesor (el Excmo. Senor D. Pedro 
Nuno Colon, duque de Veratnias), 22 October 1673," in Coleccion de docionmtOt 
meditos para la historia de Hspaha, XXI, pp. 623-552. 
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Chapter II 

Indian Food 
Production and 
Consumption 
in Central Mexico 
Before and After the 
Conquest (1500-1650) 



1. 

Tliat the Spanish conquest of central Mexico meant sweeping 
and cataclysmic change for the natives has been self-evident for 
centuries. That such sweeping change occurred in native produc- 
tion of food and in diet during the Hrst century and a quarter 
after the Conquest is far from self-evident In the 1930's and 
early 1940's the topic of food production and consumption 
before and after the Conquest attracted a good deal of atten- 
tion, perhaps the most distinguished study forming part of the 
long series of inquiries on the Valley of El Mezquital by Miguel 
Othon de Mendizabal, published posthumously in 1947.^ Since 
the Second World War the topic has attracted relatively less 
attention, as inquiry has tended to focus upon current food 
production and levels of nutrition. The many community 
studies usually contain inquiries of this kind. This change in 
emphasis in part undoubtedly reflected the growing concentra- 
tion of the government and of anthropologists within and 
without the country upon contemporary problems and upon 
improvement in existing standards of living. In part, however, it 
also may have reflected aii opinion that in terms of materials 

1. Miguel Oth6n de Mendizabal, **Evolucitfn econdmica y aodd del valle del 
Mezquita],** in Obras eompUtat, VI, pp. 7-195. See also Nathaniel Whetten, Rund 
Mexico, pp. 304-316. 
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and the knowledge available, inquiry into food production and 
diet immediately before and after the Conquest had approacdied 
a limit in yield of further insight. 

Yet since the 1930*8 considerably more historical sources 
have become available, and new understanding from scientific 
inquiry has continued to accumulate. Mendizabal had available 
the greater part of the Relaciones Geograficas known to be 
extant, as well as a considerable body of other materials. Since 
his death many of the remaining extant Relaciones Geograficas 
have been published, and access to those in manuscript has 
become much easier through use of microfilm.^ Perhaps more 
important, a very substantial body of new material has come to 
light in the tribute assessments of Indian towns, and continuing 
inquiry has taught us much more about the nature and meaning 
of the sources.' We have also learned a great deal more about 
changes in land use in central Mexico.^ At the same time that 
the body of historical material available to us has increased, our 
general knowledge of human nutritional needs has also expand- 
ed, especially as regards situations of undernourishment and 
actual famine. The first scientific study of the effects of famine 
was a product of the First World War and its aftermath. The 
Second World War stimulated inquiries that have vastly ex- 
tended that initial study. ^ In addition, historical inquiries on 
food production and nutrition in other areas during past epochs 
have continued to contribute new information that, fragmen- 
tary though it remains, nevertheless begins to permit us a basis 
for comparative judgment.^ According we now may inquire, 

2. For a bibliography of published and manuscript Relaciones Geograflcas, see 
the essays by Howard F. Cline, **A Census of the Relaciones Geograficas of New 

Spain, 1579-1612" and **The Relaciones Geograficas of Spain, New Spain, and the 
Spanish Indies: An Annotated Bibliography,** in HMAl, XU» pp. 324-369 and 

370-395. 

3. Heie peihapi tiie key puUicationi have been Mexico, AGN, El libro de kt 
taaacionet de puebht de la Nueve EtpoAa, XVh and Jos^ Miranda, El trlbuto 
indi'gena en la Nueva Espana dunmte el tigto XVI See also the discussion in Cook and 
Borah, Essays, I, chap. 1. 

4. Perhaps most notably Lesley Byrd Simpson, Exploitation of iMnd in Central 
Mexico in the Sixteenth Century, but also two of the studies of Sherburne h. Cook, 
The HbtMicttI Demography and Ecology of the Teo^oipan and SoU Erctkm and 
Population in Cmtral Mexico* Charles Gibson*s The Aztect Undo" SpaniA Rule has 
brought to light and systematized a vast amount of information about the Valley of 
Mexico. 

5. See the discussion later in this chapter. 

6. Among the more notable of such studies are Nicolas Sanchez-Albornoz, 
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with the hope of gaining new insight, into questions deemed 
largely exhausted. 

At the outset we require certain definitions and under- 
standings of limitation. Food production obviously includes 

agriculture, but also all other activity that brings materials for 
human ingestion to availability through gathering, hunting, and 
fishing. Even warfare must be considered if the contending 
groups either eat each other, whatever the formal justification, 
or redistribute the results of each other's efforts at amassing 
foodstuffs. Similarly, one must take into account the distribu- 
tive mechanisms inherent in political, social, religious, and eco- 
nomic structures that move foodstuffs, without warfare al- 
though frequently the result of previous warfare, from one 
stratum in the population to another or from one r^on to 
another. Tribute may loom large here. Consumption we must 
equate with nutrition, that is, the measurement of adequacy 
and kinds of intake in per capita terms. The best measure is 
probably in the kilocalories of physiologists, equal to the Calo- 
ries of nutritionists, and in the further assessment of adequacy 
of intalce of proteins, fats, carbohydrates, vitamins, amino acids, 
trace elements, and so on. In short, we must look at total intake 
in terms of adequacy of caloric intake, and further in terms of 
adequacy of elements necessary to sustain life and labor. 

The century and a half covered by this study was a period of 
cataclysmic change in the religious, social, political, and eco- 
nomic life of central Mexico. We shall therefore examine pat- 
terns of food production and consumption as they existed just 
before the coming of the Europeans brought far more rapid and 
fundamental elements of change than were previously in opera- 
tion. We sliall also compare those patterns with what the opera- 



(kistos V alimentacidn de un ej&cito en el siglo XVI segiin un presupuesto de la 
e'poca, and the long scries of studies published in Annates: Economies, societis, 

civilisations, frequently under the heading **Vte mal^iielle ct compoitements bio- 
logiques.** See, for example, the articles in the bihUography by Frank Spoomr, 
Fied^ck C Lane, Jean-Jacques Hemardinquer, Michel Morineau, J.-P. Filippini, and 
B. Bennassar and J. Goy, eds. See also Josd Gentil Da Silva, Desarwllo ecdnomico, 
sitbsistencia y decadencia en Espatia, pp. 17-63; and Fernand Braudel. Gvilisation 
materielle et capitalisme (XV^-XVIU^ siecles), esp. pp. 97 et seq. Most of these 
Studies are based on the records of formal provision for soldiers, sailors, people in 
charitable institutions, and wealthy families. The mass of the population, and 
especially th» lower levels, had far less available. Braudel suggests 2,000 kilocalories a 
day as a fidr estimate for the mass of the European population. 
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tion of those elements of change wrought in the decades down 
to the middle of the seventeenth century. 

Our area, central Mexico, unfortunately must be treated as a 
whole. It is appioximately 514,000 square kilometers (about 
the size of Spain or of California), comprising regions of widely 
different topography and climate as well as peoples of consider- 
able differences in techndogy and culture. The Spanish Con- 
quest destroyed or reorganized many of the native states but 
did not erase the differences, which have since lessened under 
the erosion of time and operation of new cultural influences, 
but in many instances are still perceptible. Ideally, treatment 
should be by discrete regions, but with the possible exceptions 
of the Valley of Mexico and that of El Mezquital, we still do 
not have enough information for such treatment. Yet, thanks to 
the efforts of scholars, we have considerably more than we did 
three or four decades ago. Our essay, therefore, as all essays on 
this topic must be at this time, is an assessment of highly 
tentative nature. 

2. 

On the eve of the Conquest, central Mexico had a very large 
population. We have estimated it at 25,000,000, the midpoint 
of a range of from 18,000,000 to 30,000,000. The rural popula- 
tion was probably denser at that time than in any period since. 
Even today, when the total of population stands higher and is 
rising, a far greater proportion of it is concentrated in large 
cities. We have further estimated the average density of aborigi- 
nal population at 49 persons to the square kilometer, or 125 to 
the square mile.^ 

The agriculture upon which this population depended for its 
existence rested technologically upon the digging stick in its 
various forms as the basic instrument for cultivation. This 
implement made possible exploitation of land and slopes that 
could not be cultivated with the European plow introduced in 
the sixteenth century, and even less with present-day ma- 
chinery. The basic systems of cultivation were various. On the 
coasts and intermediate slopes, the Indians cleared land by 

7, See Borah and C ook, The Aboriginal Population of Central Mexico on the 
Eve of the Spanish Conquest, pp. 88-90; Mexico, Direccion General de Lsladislica, 
Anumio ettadtitko de los Estados Unidos Mexkanos, 1970-1971, p. 30, table 2.3. 
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felling or girdling and then burning off bush or forest, planted 
crops (usually two a year) for a period of two to five years, and 
let the land revert to wild growth in order to recover its fertility 
and eliminate weeds. Angel Palerm calls this the system of roia, 
but it is as frequently known as the slash-bum or swidden 
technique. It corresponds to Ester Boserup's forest fallow, with 
its practice of relatively long periods between cultivation. At 
higher altitudes or in dryer areas, where woody growth develops 
more slowly and the natural growth could not recover rapidly 
on land left fallow, a similar system of milpa is called barbecho 
by Palerm. The intervals of fallow are markedly shorter; the 
land tends to be cropped only once a year, except in unusually 
favorable conditions. This type of land use corresponds clearly 
to Ester Boserup's bush fallow. Although the systems of roza 
and barbecho appear to be almost alike, the difference in 
climate dictates very different conditions and the intervals of 
fallow are markedly different. The barbecho system permits a 
denser occupation of land.^ 

What in Boserup's conceptions would be called permanent 
cultivation -that is, without long periods of reversion to natural 
growth was also practiced by the Indians of central Mexico in a 
variety of forms. Where soil and climate favored the practice, 
the land was cropped annually or more often on the basis of 
rain and retained moisture. Land of considerable slope might be 
terraced to improve conservation of soil and moisture and yield. 
Fbrhaps the most notable instance of extensive terracing was in 
the area aroimd Chalco, famous as a pre-Conquest producer of 
maize. An even more favorable development appeared where 
there was a supply of water available by conduction through 
canal or channel, or by raising it from wells or lakes. The 
Indians used the water for irrigation to insure steady yield, and 
in the lower-lying areas especially, two crops or even more a 
year. A special variant was and is the chinampa, often described 

8. A good description may be found in Cordon R. Willcy, Gordon I-. Ekholm, 
and Rene I". Millon, "The Patterns of I-arming Life and Civilization," in IIMAI, I, pp. 
446-498; and in Angel Palerm, "Agricultural Systems aiid 1 ood Patterns," in JJMAI, 
VI, pp. 26''S2--which, although a description of pieseat-day practice, is easily 
adjusted to pr&Conquest times. See abo M«nn*s essay* **La base agricola de la 
ciWlisacidn uibana prehispanica en Mesoamdiica," in Angel Palerm and Eric Wolf, 
Affricultum y civilizacion en Mcsnamerica, pp. 65-108; and Ester Boserup, The 
Conditions of Agricultural Growth: The Economics of Agrarian Qiange Under 
Population Pressure, passim. 
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as a floating garden but actually a manmade plot of brush and 
mud in a marshy area or shallow part of a lake, that can be 
watered from the lake or marsh and is capable of steady, 
prolific yield. The chinampa is really a further development of a 
widespread Indian practice of raising mounds or ridged fields 
for cultivation in marshy soil or on lands subject to flooding. 
Wherever found, their presence indicates pressure of population 
upon the supply of cultivable land.^ As yet there has been httle 
inquiry to detect the possible presence of the more widespread 
form of raised mounds or ridged fields in central Mexico. 

In general, land on the plateau yielded one crop a year, the 
yield varying with fertility of soil and rainfall or irrigation, 
whereas land at the lower altitudes more normally yielded two 
crops. Irrigation and the chinampas made possible multiide 
crops, the chinampas coming close to the garden cultivation of 
the Mediterranean or the Far East. In the Valley of Mexico the 
chinampas benefited from a remarkable system of control of 
water that is only now being studied with any care. Its func- 
tions were to control water levels and to prevent the saline 
waters of Lake Texcoco from contaminating other lakes and the 
chinampas in them.'^ 

The crops that were raised under these varying systems" 
were maize, regarded as the staple, an unusually productive 
crop, more so than wheat; beans, perhaps best described as 
fiyoles to avoid the ambiguities in the English term; squash; 
chiles of many kinds; chia; and huautli. These last two were 
often gathered from plants growing wild rather than cultivated. 
HuautU is thought by Eusebio Ddvalos Hurtado and Jonathan 
Sauer to have been utilized especially for ritual purposes. In 
addition, the more arid areas supported stands of cactus (no- 

9. See references in note 8; additionally, Kent V. Flannery et al., "1 arming 
Systems and Political Giowfh in Ancient Oaxaca**; Robert C West and Pedro 
Annillas, **Las chinampas de Mexico: Poeafa y leaUdad de lot *Jaxdinei Flotantet* **; 

and Armillas, 'Xrardens on Swamps.** 

10. Palerm, references given in note 8 plus Obru HldFittUott pfehitp&lkttS en d 
sistema lacustre del valle de Mexico, passim. 

11. The following paragraphs are based upon: Eusebio Davalos Hurtado, "La 
alktientacidn entte los modcas**; Enrique Bdtitfn, "Plantas usadas en la aHmentaddn 
por los antiguos mexicanos**; the answen in the ReladonesGeogrtficas 1577-1585, 
published and manuscript; Bernardino de Sahagun, Historia general de las cosas de 
Nueva Fspa'w. paaaim. but csp. H, pp. 65-70, 134-159, and 317-492; Francisco 
Hernandez, Historia natural de Nueva t'spafia, possim; and Jonathan D. Sauer, "The 
"The Grain Amaranths," pp. 564-582. 
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pal), which yielded cactus apples (tunas), and stands of agave 
(jnaguey), again a versatile plant from which the Indians ex- 
tracted juice for pulque and used the blades and heart for food. 
Use of wild stands shaded into cultivation for both nopal and 
maguey, the latter peihaps being more often cultivated. It was 
also an important source of fiber, used widely in the uplands for 
clothing as well as other purposes, but always inferior to the 
lowland cotton. There were root crops, but they were of lesser 
significance. The sweet potatoc (camote), raised in the lowlands, 
was perhaps the most important. For central Mexico as a whole, 
Spanish reporting emphasized that the staple was maize, which 
was ground to dough for tortillas, to mush for tamales or atole, 
or was eaten in a wide variety of ways. 

These products of field cultivation were supplemented by a 
wide variety of fruits and vegetables, some deliberately planted, 
some growing wild. The lists and references in the Reladones 
Geogr^ficas, in Sahagun, in Francisco Hernandez, and in the 
accounts of many other writers, are long and embrace almost 
every edible fruit and plant, with the exception in most regions 
of the acorn. 

The pre-Conquest Indians of central Mexico secured food of 
animal origin more from wild than domesticated animals. 
Honey they obtained from the stingless American bee; meat 
from Muscovy ducks, dogs raised and fattened for food, and 
turkeys. The list of domesticated animals is short, but the 
large expanses of water, forest, bush, and fallow land supported 
game and fish, as well as offering wild fruits and plants. Thus 
the products of agriculture could be supplemented by extensive 
hunting, fishing, and gathering. This pursuit, which was earned 
on at a very sophisticated level, yielded mammals, birds, fish, 
reptiles, amphibians, crustaceans, insects, worms— in fact any- 
thing that could be eaten, to the disgust of Spaniards. As 
Francisco Lopez de Gomara commented, '*they eat any Uving 
thing, even their own lice. . . .*'^^ 

12. There has been much doubt that the Mesoamerican Indians really had 
domesticated the turkey, but the declaration of the city council of Veracruz in its 
letter to Charles V, 10 July 1519, should be conclusive: " . - . y crian muchas gallinas 
como las de Tiern Fkme, que ton tan grandes como pavot.** (Heroin Cortet, Oanaty 
doeumentos. p. 23.) See also M. de Cixctt Disdier, **Los pavos." 

13. Francisco Ldpez de Gdmara, Historia general de las Indias, II, p. 400. See also 
the description of the foods offered in the marketplace of Tenochtitl^-Tlateiolco, 
ibid., pp. 147-148. 
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Two sources of food have always been the cause of consider- 
able comment One was derived from the lakes in the Valley of 
Mexico, in which there was a strong development of algae. The 
Indians gathered these plants by scraping the scum off the rocks 
or collecting it from the water in nets, dried it and compressed 
it into cakes, which became an article of trade and food. 
However unappetizing and even revolting to Europeans, the 
blue-green cells furnished an excellent source of vitamins and 
carbohydrates. A similar use of algae is now being suggested as 
one sohition to the increasing need for food, as the human 
population of the earth presses more severely upon known 
sources of nutrition. We should note that algae or "bloom" 
appear in lakes which are polluted by fertilizer and sewage, that 
is, by unusually large supplies of nitrates and phosphates. If the 
lakes, and especially Lake Texcoco, received heavy amounts of 
raw sewage from Tenochtitlan and other urban aggregations, 
one would expect the very heavy growth of algae, that in fact 
occurred. The Indians, with their skill in using any possible 
source of food, then ate the algae. The incidence of intestinal 
diseases from the polluted lakes must have been enormous.^* 

The other source of food was cannibalism, an activity ritual 
or otherwise which has been much debated. From a strictly 
dietary point of view, it is undoubtedly true that for most of 
the population the ceremonial portions consumed of the sacrifi- 
cial victims were so small that their addition to the annual food 
intake was completely negligible. On the other hand, for the 
upper classes, who benefited most from this type of nutrition, 
the addition of human flesh to an otherwise low-meat diet may 
have been of consequence. Indignant denials by some apologists 
are meaningless, because a nutritional craving is not necessarily 
apparent to the consciousness and could easily be masked by a 
highly developed ceremonial motivation. 

The one potential source of food which seems to have been 
underutilized is the acoin, a surprising item in the long list of 

14. Hernandez, Historia natural, II, pp. 408-409; Gibson, The Aztecs Under 
Spanish Rule, p. 141; Sahagtin, II, p. 372; Toribio de B. Mololinia, Memorialed, pp. 
327-328; Bernal Diaz del Castillo, Historia Verdadera de la Conquista de la Nueva 
Espaha, I, p. 279; G6iiiara, D, p. 147; W. V. Famr. **Tecuithtl: A Glimpse of Aztec 
Food Technology**; and Edwaid S. Deevey» Jr.» **LinuK)logic Studies in liiddle 
America,** pp. 226-228. Faiiai identifles tecuitlati at a member of Cyanophyta, or 
blue-green algae, probably now extinct. On algae, see further F. £. Round, The 
Biology oftheAlffie, pp. 72-73, 147-156, 211, 217, 219-225. 
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efficient use of available resources. Mexico is a major center of 
development of oaks, with more species than any other similar 
area. Oaks, black and white, deciduous and evergreen, grow 
throughout the country except in the regions of tropical rain 

forest or high aridity; all bear acorns varying from very small to 
quite large. In suitable areas, of which there are many, the 
production of acorns is certainly as proHflc as in California. 
Yet in California the Indians before the appearance of Furope- 
ans made use of the acorns as a major source of food. The 
acorns were gathered, shelled, most often pounded to meal, the 
tannin then leached from the meal by pouring hot water 
through it, and the purified, sweetened meal made into mush or 
thin cakes, just like the Mexican atole, tamales, or tortillas. In 
other uses, the acorns shelled or unshelled were placed in river 
sand or mud so that the action of cold water could remove the 
tannin more slowly. The acorns were then shelled if necessary 
and roasted. This use of acorns extended into the Southwest, 
large parts of the rest of the United States/'' and into Mexico 
in times before the immediate pre-Conquest.^^ It is therefore 
surprising to find that the Spaniards, who themselves were 
familiar with the use of acorns as human food,^^ mention the 
presence of oaks and that the large supply of acorns would 
make excellent fodder for pigs, but do not mention their use by 
the Indians.^ ^ The Reladones GeogriHcas similarly mention the 

15. See the section on quercus in Paul C. Standley, TYees and Shrubs of Mexico, 
pp. 171~1 98. This section is actually by William Trelease and, altliough out-of-date as 
to classification of varieties, is nevertheless valid for our purposes. Trelease, citing V. 
Havard, "Food Plants of the North American Indians," asserts Uiat acorns were 
wkMy used by the Mexican Indians. Havaid (p. 118) actually refeis to the Indians of 
the United States and adjacent parts of northern Mexico. 

16. Alfred L. Kzoeber, Handbook of the Indknt of Cattfomia, pp. 87-88 et 
passim. 

17. Havard, "Food Plants," pp. 118-119. 

18. See Richard H. Brooks ct ul., "Plant Material from a Cave on the Rio Zape, 

Duiango, Mexico,'* pp. 360-362 and 367. The studies in the Valley of Tehuacto have 
turned up very little sign of use of acorns, hut the region is too arid for much 

development of oaks. Douglas Byers and Richard S. MacNeish, eds., The Prehistory 
of the Tehuacan VaUey, 1, table between pp. 232-233, shows the scanty finds of 

acorns. 

19. See Gonzalo F. de Oviedo y Vald^s, Historia general y natural de las Indias, I, 
p. 298, and his Sumario de la mnmt httortg de kg JruHas, p. 213, both of which 
mention finding oaks bearing acorns in Fanamit and Nicaragua, and the Spaniards* 

eating them. 

20. SahagUn, U, pp. 397-398 and aU of 396-407. See also below. 
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presence of oaks and the supply of acorns, but almost never 
their use by the Indians.^ ^ 

It is true that the mention often is that the acorns, being 
small and bitter, were suitable only for pigs.^' On the other 
hand, the California Indians and others preferred the bitter 
acorns as having more character,^ ^ and removal of a noxious or 
lethal element by leaching or other ways is a widespread Ameri- 
can Indian cultural trait that extends from the cleansing of 
acorn meal to the preparation of farinha from the highly poi- 
sonous bitter manioc. The argument that cultivation of maize 
yielded a grain deemed far more satisfactory will not hold, since 
anything else that could be hunted, fished, or gathered was put 
to use in human nutrition. It is possible that the central Mexi- 
can Indians did indeed make use of acorns in the decades 
immediately preceding the Conquest, but that the rising and 
easier availability of other foods as population shrank led to 
abandonment of a more time-consuming alternate supply. Even 
that possibiHty seems unlikely, since the Relaciones Geograficas 
were prepared approximately sixty years after the landing of 
the Spaniards on the coast of central Veracruz, a rather short 
interval for the loss of all memory. In the end, we are forced to 
leave this matter with a question mark: we do not know. 

Even with the omission of the acorn, the list of foods adds up 
to an easy basis for a rich and varied diet, fully supplied with 
human requirements in protein, fat, vitamins, and minerals, 
provided that the total caloric intake available to all the popula- 
tion was adequate and provided further that all parts of the 
population had access to the scarcer items, particularly those 
secured through hunting and fishing. Here regional differences 

21. The Relacidn de las minas de Temazcaltepec, 1 December 1579-1 January 
1580, has a clear statement of the use of acorns, in the description of Texcaltitldn: 
**22. Los arboles que tiene Tescaltitlan en sus monies son enzinas, que algunas dan 
bdlotas que las oomen los natunles, y moliendolas haz«i dellat umules ques <;ierto 
genero de pan entre ellos. . . .** (Francisco del P&so y TtowsQiiK>,FNB, VU, p. 23.) On 
the other hand, see the report for towns around Jalapa in the Rdacidn de Jalapa de la 
Veracruz, 10 October 1580, where the statement is: "Ay en este pueblo enginas con 
bellotas y no se aprouechan de ellas . . (ibid., V, p. 107) and variations on it (pp. 
110 and 111-123). The reports on the occurrence of oaks and acorns may be traced 
fhiough the answos to question 22. 

22. See, for examine, flie Relacidn de Tepeaca y su partido, 4-20 Felmiary 1580, 
ibid,, V, p. 35. 

23. Oral communication of field observation by Professor Martin Baumhoff, 
Department of Anthropolo^, University of Calif ornia, Davis. 
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must have loomed large, since climate, fertility of soil, and the 
availability of resources for hunting and fishing varied greatly. 
The range would have been from the rich central Veracruz coast 
and Valley of Mexico to the arid Valley of the Mezquital. In 
this last, too, the role of maize as staple diminished greatly, to 
be replaced by the remarkably versatile maguey.^ ^ 

With respect to equable distribution of those food resources 
at the disposal of the total population, there is abundant evi- 
dence in reports of the sixteenth century that there were very 
substantial differences between the diet available to the nobility 
and in lesser degree to the merchants, artisans, and other fa- 
vored groups at one extreme, and to the peasantry at the other. 
The nobility ate abundantly and well of all foods. In their diet, 
the products of hunting, fishing, and gathering made up for the 
scarcity of domesticated animals, and there was available an 
unusually varied choice of plants, grains, and fruits. The Rela- 
dones Geogrificas in reports from a number of towns stress the 
fact that the choicer products of cultivation and the more 
desirable results of hunting, fishing, and gathering were reserved 
to the upper classes.^ ^ Within the upper classes there were 
obviously significant differences in supplies of food, based not 
merely upon status within the local society but also upon 
regional power relationships. The redistributive mechanism of 
the local political and class structure was modified further by 
the operation of tribute within the larger structures established 
by conquest, which moved substantial quantities of foodstuffs 
as well as nonedible commodities to the centers of imperial 
power. The most striking instance was the huge tribute levied 
by the Triple Alliance upon subject towns, to the enrichment 
especially of Tenochtitlan, but also of Texcoco and Tlacopan. 
Li effect, the Valley of Mexico enlarged its supply of food- 
stuffs, particularly for its upper classes, by levy upon perhaps 
half of central Mexico. The Tarascan state in Michoacan must 

24. Mendizdbal, "Evolucidn econdmica y social," Ohras completas, VI, pp. 
54-59 et passim, emphasizes the importance of the maiiuey and the impossibility of 
supporting the population in the Mezquital by raising maize. 

25. Sahagun, II, pp. 65-70 and 134-159; Oviedo y Valdes. Hittoria senenA, IV, 
pp. 248-250. Some examples of such dedantions are: Rdacidn de Mitlantoiigo, 12 
November 1579; Reladrfn de Mltla, 12 Novemlm 1581; Rdaddn de Atlatlaiica y 
Malinaltepec, 8 September 1580; Relacio'n de Cuicatlan, 15 September 1580: Rc- 
lacion de Teutitlan del Camino-in PNF, IV, pp. 79, 149-150, 171, 186, and 21 1 
respectively; and Relacidn de Texco€o»5 March 1582, in Joaquin Garcia icazbalceta, 
Nueva coleccidn. 111, pp. 40 and 49. 



Copyrighted malBrial 



140 



Essays in Populaticm History 



have had a similar distribution in favor of its upper class 
centered in P^tzcuaro. So long as imperial tribute did not strip 
towns too far, the local nobility were able to shift to their 
peasantry the loss through regional redistribution.^^ 

The peasants, who constituted the overwhelming bulk of the 
population, ate a much leaner diet of maize, beans, chile, and 
agave, but these staples too were supplemented by a wide 
variety of other foods. Fruits were abundant, and there were 
available such products of hunting, fishing, and gathering as 
were not reserved for the upper classes. There was a great 
variety of wild fruits, vegetables, nuts, berries, greens, roots, and 
the like, which could be gathered over the coimtryside. The 
peasants could obtain animal protein from smaller mammals 
and birds, together with the lower forms of the animal kingdom 
such as iguanas, snakes, lizards, amphibians, worms, and grubs. 
As we have aheady mentioned, even the algae in the lakes were 
utilized. A number of the Relaciones Geograficas state emphati- 
cally that just about everything edible was eaten. 

This diversity is one key to the survival of a huge population. 
If we forget the esthetic aspects of the matter, we see that the 
Indians as a whole were exploiting in an amazingly efficient 
manner the total biomass of the environment, and that in terms 
of essential elements, vitamins, and protein they probably had 
enough, except in years of complete crop failure. Even then the 
deficiency was quantitative, not qualitative. Our own tendency 
to emphasize agricultural technology and to neglect natural 
productivity has led too often to an underestimate of the 
carrying capacity of a region. All that is needed is a population 
with the experience and the resourcefulness to utilize the reser- 
voir which is there. A very simple technology is all that is 
required. 

3. 

Tlie matter of per capita caloric intake of the peasantry is more 
difficult, even in terms of countrywide generalizations. We have 

26. See the discutsbn in Boiah and Cook, The Abortgimd R>pulatUm of Central 
Mexico on the Eve of the Spanish Conquett, pp. 6-21, 60-71 , et pasiim. 

27. For example, Relacidn de Nexapa, 12 September 1579; Relacidn de Piaztia, 2 
January 1581; Relacidn de Atitalaquia y su partido, 22 February 1580-in AV£, IV, 
p. 42; V, p. 79; VI, p. 207. See the very explicit statement in Gdmaia, II, pp. 400 and 
147. 
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no film basis for estimating overall production and dividing it 
by the probable number of people. However, certain aspects of 
the problem can yield insist under discussion. One of these 
relates to the eneigy requirement of the Aztecs and kindred 
tribes in the conditions of their existence. A present-day Euro- 
pean or American man of average size, doing moderate work, is 
thought to require 3,000 kilocalories a day. Women and chil- 
dren need correspondingly less, such that the mean may be near 
2,500 kilocalories. It is very doubtful whether the aboriginal 
peoples of central Mexico got anywhere near this amount. 
There is, indeed, an increasing body of evidence suggesting that, 
except in unusually favorable circumstances, few people even in 
Europe enjoyed average daily caloric intakes that would corre- 
spond to present-day standards of nutrition.^' 

In order to pursue further our examination of the dietary and 
metabolic status of the central Mexican Indians prior to the 
coming of the Europeans, we must first determine certain 
anatomical and physiological constants. These may be obtained 
with relative ease for a living population, but can be secured 
only by indirection and difficulty for a long-extinct people. The 
fiist of these magnitudes is simple body size, in its most elemen- 
tary terms defined as heigjit and weight. From these factors we 
may derive the probable basal metabolic rate and the caloric 
ration necessary to support it. Additional data are available 
concerning physical effort and expendable labor. 

Estimates of body size for the pre-Conquest inhabitants of 
central Mexico must be drawn from three sources. The first is 
contemporary statements, which are surprisingly scanty. The 
earliest mention, the report of the city council of Veracruz to 
Charles V, describes the natives as of medium stature with well 
proportioned bodies.^ ^ Gomara, presumably summarizing the 
testimony he gathered from He man Cortes and other conquer- 
ors in Spain after central Mexico was under Spanish control, 
makes almost the same statement: '*of medium stature, but 
robust." The Anonymous C6nqueror*s statement is also close: 
"well-shaped, rather tall than short.'*^ ^ The implications are 

28. Braudel, Civilisation niateridlc et capitalisme, pp. 97-99; Ashtor, "Essai sur 
raiimentation des diverses classes sociales dans TOrient mikli^val," pp. 1043-1053. 

29. Veracruz, 10 Jufy 1519, in Ccnttft, Cbrte* y documentos, p. 23. 

30. G6inara, II, 398. 

3 1 . [ Anonymoiu Conqueror] , Reladdn de algumu com de la Nueva EtpaHa 
p,41. 
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that relative to the Spaniards of the time, the Indians were of 
average size and weight. Since by our standards the Spaniards of 
that time were small men, with an average height of perhaps 
160 centimeters (5 feet 3 inches) and an average weight of 
perhaps 60 kilos (132 lbs.), the Indians can have been no taller 
and no heavier. 

The second source of information on body size is the mea- 
surement of skeletons of the fifteenth and sixteenth centuries 
found in excavations in central Mexico. Here too our informa- 
tion is surprisingly scanty, but what there is of it yields recon- 
structed statures for males ranging from 1.59 to 1.64 meters.^ ^ 

A third method of estimate is by comparison with present- 
day conditions. It is possible that some change has occurred in 
the more than four centuries since the Conquest, particularly 
through nutritional betterment. However, in rural areas, among 
the Indians, dietary conditions are much the same as they were 
in the sixteenth century. Moreover, except in the North of 
Mexico (which lies outside our area of study) and among the 
mestizos, no increase in size has been noted, and certainly no 
decrease. We are therefore justified in thinking that body size 
among the rural indigenous population has not altered signifi- 
cantly since the time of Cortes. 

There have been literally scores of investigations which have 
included measurements of the height and weight of groups of 
people all over the earth. It is manifestly impossible and also 
unnecessary to cite most of these. However, it is worthwhile to 
mention some of the data which concern the aboriginal inhabi- 
tants of both North and South America, with the emi^asis 
upon Mexico. These figures have been compiled and are pre- 
sented in condensed form in Table 2.1. 

For height, the eighteen averages of adult males in Indian 
groups living north of central Mexico have a range of 161.1 to 
174.9 and a mean of 166.5 centimeters. These values are as 
good as can be obtained with present-day anthropometric meth- 
ods. The samples are adequate and the techniques satisfactory. 
For the set of twenty averages obtained for Indians in central 
Mexico, the analogous mean is 158.5 and the range from 154.2 
to 163.4 centimeters. If the individual averages for each area, 
central Mexico and north of central Mexico, are compared 

32. Geneves T., "Anthropometry of Late Prehistoric Remains," in HMAI, IX, 
table 3 between pp. 40-41. 
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numerically, the value of t is 6.39. A very significant difference 
in height between the Indians of the two areas is therefore 
indicated. 

There are in Table 2.1 sixteen averages for Maya groups in 
Yucatan and Guatemala. For them the mean is 156.0 centi- 
meters. If / is calculated for the Maya against the central 
Mexican samples, it is found to be 2.83, a figure just at the 1% 
level of probability and hence definitely significant statistically. 
However, the Mesoamerican and South American samples may 
be compared by making an analysis of variance for the three 
aggregates, representing central Mexico, Yucatan, and South 
America. The value of F equals 1.30, a totally nonsignificant 
figure. Therefore, these reports as a whole show heights within a 
very narrow range, probably within the margin of error of 
sampling and measurement. 

For the central Mexican group, in which we are particularly 
interested, the mean is 158.5 centimeters, but the variation is 
considerable. The Tarascans and some of the Nahuas are taller 
than the Otomf and the Oaxaca Indians. Nevertheless, the mean 
of the entire twenty samples must represent substantially the 
true condition. This mean may be taken as 159 centimeters, 
especially in view of the fact that the Nahua average is 1 59.8 for 
seven samples. In English units, 159 centimeters equals 5 feet 
2Vi inches. The Nahuas would average one-half inch taller than 
the general mean. 

With one exception, the averages for body wei^t of Mexican 
Indians shown in Table 2.1 are taken from the compilation by 
Marshall Newman.^-' Those for central Mexico give a mean of 
53.6 kilos, and those for the Maya 53.8 kilos. In order to check 
the consistency of this mean, Newman's formula may be em- 
ployed: the ratio of the stature to the cube root of the weight 
equals a value which lies between 38.0 and 43.0. There are 
other formulas, but none are perfect, and Newman's is close 
enough for ordinary purposes. For central Mexico plus Yucatan, 
we get 42.1, a value which lies well within the prescribed range. 
Our final values for central Mexico are: h&^jxX 159 centimeters, 
weight 53.6 kilograms. 

These values relate to adult males. The other half of the adult 
population, the female, is universally smaller. The male/female 

33. Mars!) all T. Newman, "Adaptations in the Physique of American Aborigines 
to Nutiitional Factors.'* 
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ratio of size can be approximated from some of the data given 
by various investigators, such as are presented in Table 2.2 for 
height alone. Qearly there is variation because of both sampling 
error and differences in body build. However, the average fe- 
male/male ratio is very dose to 92.5 (the female/male ratio is 
more convenient for use than its reciprocal). A very laige 
sample of white Americans shows 92.7;^^ Goldstein's series of 
Mexicans in several age groups over nineteen years averages 
92.5.^* In view of the uniformity found in the published 
accounts, the pre-Conquest Mexicans can be regarded as dif- 
fering little in this respect from those of the present day. Then, 
if the ratio is 92.5, the heiglit of pre-Conquest females was 
159 X .925, or 147 centimeters. The approximate average 
weight may be obtained by taking 92.5 percent of the average 
male weight: 53.6 X .925, or 49.6 kilograms. 

In order to estimate the basal metabolism and hence the 
caloric requirements of a person having the dimensions just 
specified, we should know the surface area and the number of 
calories required per square meter of surface. It is true that 
much present-day research stresses the importance of body 
composition and utilizes fat-free body weight as readily as it 
does surface area. However, when we are dealing with an extinct 
population, and since we know absolutely nothing about the 
body composition of the pre-Conquest Indians, surface area 
provides a better criterion. We shall try both methods. 

Without considering surface area, it is possible to calculate 
the probable basal metabolism directly from weight if one 
follows the prescription of Max Kleiber. Kleiber asserts that the 
interspecific mean intrinsic metabolic rate is 70 kilocalories per 
day per weight in kilograms to the three-quarters power. If 
this formula is applied to the average Aztec or Mixtec, as may 
be, the result is 70 X (53.6)3/4, or 1,387 kilocalories per day, 
or 57.8 kilocalories per hour. 

The original formulation of the relation between surface area 
and heiglit and weight was worked out many years ago by 
Dubois and is shown graphically in numerous standard texts of 
physiology and biochemistry. It represents a broad average for 

34. FJoward W. Stoudt et al., "Heights and Weights of White Americans." 

35. Reproduced in Gabriel Ward Lasker, "The Age i actor in Bodily Measure- 
ments of Adult Male and Female Mexicans," p. 5 7, table 2, 

36. Max Kleiber, **Body Size and Metabolic Rate,** p. 512. 
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most of humanity, and its validity for man has never been 
seriously attacked. Therefore we may use the relationship thus 
set forth with reasonable confidence that it applied to pre- 
historic as well as to living populations. A chart after Dubois is 
shown by Ruch and Patton^ ^ and by PhiUp Bard.^ ^ The closest it 
can be read for 159 centimeters and 53.6 kilos is 1.54 square 
meters, plus or minus 0.02 square meter. Since this error is less 
than l%itmay be ignored. 

A tabulation by Bard, based on data from Benedict and from 
Rubner, indicates that 41 men with an average weight of 53.4 
kilos produce 914 kilocalories per square meter of body surface 
in 24 hours; the total heat would be 1,408 kilocalories per 
day.^' Another formulation shows, according to the Aub and 
Dubois standards, that a man between 18 and 30 years of age 
produces about 40 kilocalories per square meter of body surface 
per hour.^^ Hence 40 X 24 X 1.54 = 1,478 kilocalories per day. 
Since these data have never been controverted in principle, we 
may conclude that if the pre-Conquest Mexican Indian adult 
men of 14 to 40 years averaged 159 centimeters and 53.6 kilos, 
then their mean basal metabolic rate was approximately 1,425 
kilocalories per day (1,425 is the mean of 1,387, 1,408, and 
1,478). 

It should be emphasized that the values just given relate only 
to the average adult man under basal conditions. If we are 
concerned with populations, we must know the comparable 
figuies for other components, specifically women and children. 
For adult women our estimate of body size indicates a height of 
147 centimeters and a weight of 49.6 kilos. The closest reading 
of the Dubois graph gives a surface area of 1.41 square meters. 
Thus the metabolic rate of women is close to 36.5 kilocalories 
per square meter per hour, and the daily rate is 1,235 kilo- 
calories. 

The basal metabolism of children collectively is much more 
difficult to assess, for several reasons. First, the number of 
children varies in different populations; second, the intrinsic 
metabolic rate varies with age, Le., the heat production per unit 

37. Theodore C Ruch and Hariy D. V9Atoa,nysiohgyandBiophysies, p. 1045, 
fig. 12. 

38. Philip Bard, ed.. Medical Physiology, p. 482, fig. 171. 

39. Ibid., p. 480, table 37. 

40. ibid,, p. 478, table 3 1. 
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weight decreases after late infancy; tliird, the total metabolism 
increases with increase in size. 

With respect to the proportion of children in the population, 
we do not, of course, have any direct information concerning 
the situation prior to the Conquest. However, there is a consid- 
erable body of evidence for the colonial period, particularly the 
late eighteenth century. Furthermore, we know that the demo- 
graphic status of the central Mexican population was much the 
same in both the fifteenth and the eighteenth centuries. Both 
must have been characterized by high birth and death rates. 
Both were under strong pressure toward increase. Hence the 
proportion of children in both must have been more or less 
similar. In a previous essay, our examination of data for the late 
eighteenth century made it clear that, in spite of numerous 
ethnic and geographical differences, the number of children in 
Mexico under the age of sixteen years approached 45% of the 
total population.^ ^ In the absence of any contrary evidence, the 
same proportion reasonably may be assumed for the population 
in, let us say, 1518. 

Since body size and metabolism both vary enormously with 
age, and since we have little refined data pertaining to the 
distribution of these magnitudes in the youthful population, 
some type of short-cut is mandatory. Tlie simplest procedure is 
to take the features characteristic of the median age in the range 
0- 16 years, and let them stand as an average, although a very 
crude one, of all children. In a })rimitive population of this sort, 
if children, metaboiically speaking, are all those under 16 years 
of age, the median can be estimated from the late-eighteenth- 
century data.^^ The value Ues somewhere near the age of 6 
years. 

The size and the intrinsic metabolic rate of 6-year-old chit 
dren can be calculated only by the use of data derived from 
present-day American or European sources. When applied to 

pre-Conquest Mexican Indian children, the result is likely to 
contain a relatively large error. Hence we can arrive at only a 
crude approximation, although even an approximation is prefer- 
able to nothing. According to Wohl and Goodhart, 6-year-olds 
of the smallest size, both boys and girls, are 42.8 inches tall and 
have an average weight of 38.75 pounds. We select the smallest 

41. CooIe and Boiah, Essays, I, pp. 201*299, esp. p. 255 et aeq. 

42. A/dL, pp. 257-259. 
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size (5th oentile) in order to approach as closely as possible the 
probable size of Mexican children.^ ^ Then, converting units to 
the metric system, we have 108 centimeters in hei^t and 17.6 
kilos in wei^t. 

We employ next the Dubois graph, with extrapolation where 
necessary, to estimate the body surface at 0.7 square meter. 
Closer estimate is not feasible. Finally, the metabolic rate is 
found by reference to the table in Ruch and Patton, according 
to which for 6-year-old boys and girls a mean of 51.7 kilocalo- 
ries is produced per square meter per hour. Then the meta- 
boUc rate per child becomes 869 kilocalories per day, say 870 
Idlocalories. An error of plus or minus 10-20% will have to be 
allowed, but a working mean of 870 kilocalories per day is 
reasonable. 

We are now in a position to make an approximate estimate of 
the metabolism of the population. An adult male produces per 
day 1,425, an adult female 1,235, and a child 870 kilocalories. 
According to our data already cited, there are 55% adults 
(27.5% adult males and the same percentage of females) and 
45% children. Therefore, 1,000 people produce 275 X 1,425 
plus 275 X 1,235 plus 450 X 870 kilocalories. The total is 
1,123,000 kilocalories per day, or 1,123 per person. This would 
be the basal value, the minimal amount needed to maintain 
organic integrity, with no excess even for the easiest kind of 
physical activity or for the digestion of normal food. 

In order to evaluate the caloric requirement in daily life of 
the pre-Conquest central Mexican Indians, we have to know 
something about the level of their physical effort. In turn, it is 
necessary to equate this activity with the increase caused there- 
by in the metaboUc rate over the basal value. We shall examine 
the second phase of the problem first, and do so by considering 
data derived from study of present-day populations. 

There have been a great many investigations of the effect of 
various types of physical exertion upon the energy flow through 
the human oiganism. These studies have one aspect in common: 
they all pertain to present-day subjects who are of European- 
American physique and who subsist according to what are 
considered nutritionally adequate standards. For the central 

43. Michael G. Wohl and Robert S. Goodhart, eds.. Modem Nutrition in Het^ 

and Disease: Dictotherapy, p. 10, tables 1.6 and 1.7. 

44. Ruch and Patton, p. 104S, table 3. 
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Mexican Indians we can make some adjustments for body size, 
but the nutritional aspect remains a separate problem. 

We select a few of the most accessible and at the same time 
representative figures. The activity data refer to moderately 
Itti^y weUrConditioned North Americans or Europeans. The 
basis of at least some estimates is a 7(Mdlo man who is approxi- 
mately 170 centimeters tall (154 pounds and 5 feet 7 inches). 
Such an individual has a surface area of 1.8 square meters. His 
basal metabolism would be 40 X 1.8 X 24 = 1,728 kilocalories a 
day, or in a round figure 1,730. If we use the hourly rate, we 
have a basal value of 72 kilocalories. 

We now present two simple lists. Each shows the extra energy 
expended, presumably by a 70-kilo man, in performing certain 
tasks. The values per square meter have been converted to those 
for the whole person by using the multiplication factor 1.8. The 
units shown are kilocalories per hour. The lists are moditied 
from the sources indicated, the figures in parentheses repre- 
senting a further modification to arrive at values for an average 
central Mexican Indian adult male. 

A. Sherman^S 

Sitting upright at rest 28 (23) 

Walking slowly (2.6 miles per hour) 1 28 ( 1 06) 

Walking fast (3.75 mfles per hour) 228 (188) 

Runnhig 570 (470) 

B. From Ruch and Patton'*^ 

Sitting upright at rest 18 (15) 

Standhig 81 (67) 

Washing-Diesshig 108 (89) 

Housework 180 (148) 

Walking (3 miles per hour) 180 (148) 

BicycUng 378 (312) 

Running 528 (435) 

Sherman also shows a balance sheet in which is set forth a 
hypothetical 24-hour day, divided into portions according to 
activity.^ ^ The basal metabohsm is mcluded in these figures: 

45. Henry C. Sherman, Chemistry of Food and Nutrition, p. 189, table 23. 

46. Ruch and Patton, p. 1045, table 2. 

47. Shennan, p. 190. 
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8 hours sleep 
2 houn light exercise 
8 houn carpenter work 
6 hours sitting at rest 



520 (429) 

340 (280) 

1,920 (1,582) 

600 (494) 

3,380 (2,785) 



Total 



The activity load of the pie-Conquest central Mexican Indi- 
ans is difficult to estimate. Initially, however, there must be 
established a reduction factor. A group which averages small 

size is sure to expend less energy than one of large dimensions. 
While vvc may know the comparative sizes, we are not sure of 
the exact relationship between the two groups in energy expen- 
diture. On the other hand, some sensible assumption is required, 
and the simplest is that of direct proportionality. Therefore, if 
the mean basal rates in the two populations are in the propor- 
tion of 1,780 to 1,425, the values for the activity levels given 
above should be reduced to 82.4 percent In the lists, the values 
thus adjusted for the central Mexican Indians are placed in 
parentheses. For example, the kilocalories used per day are 
reduced from 3,380 to 2,785. 

The labor schedule of the overwhelming majority of pre-Con- 
quest Mexican Indians was based upon farming, an activity 
conducted without aid from domesticated animals, by means of 
the digging stick as the principal implement. The work must be 
regarded as moderate, although numerous individual tasks were 
performed which might be classed as heavy. Relatively little 
work was done as strenuous as our really intensive manual labor 
displayed in both agriculture and industry. The women, of 
course, assumed all domestic duties, and their level of labor 
would have resembled what Ruch and Patton had in mind when 
they mentioned housework. Labor at home and in public ser- 
vice for the men, associated with occupations such as fanning or 
building, would have been more onerous, but hardly could have 
surpassed the demands of steady bicycling for an equal amount 
of time. If so, the extra energy cost above the basal level would 
not have exceeded 155-160 Idlocalories per hour. The same 
approximate value can be put on the energy cost of carrying 
loads, both domestically and over long distances, for the human 
cargador performed the function of the beast of burden used in 
the Old World. These cargadores carried a load of 50 pounds 
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each and traveled approximately one league an hour, or 2.5 to 
3.0 miles depending upon the terrain. This activity, disregarding 
the loads, corresponds quite closely to Sherman's slow walk, 
which consumes an extra 106 kilocalories an hour. With the 
load, the value would certainly rise to 155- 160 kilocalories. 

Thus we formulate a workload estimate of 155-160 kilo- 
calories per hour per man (tor the sake of convenience, we sliall 
use the value 156.7), and 70 kilocalories per day per woman. 
For children the value would be much smaller, but even the 
youngest children did a little work beyond their normal activity 
in helping their parents support the domestic establishment On 
the other hand, it is extremely difficult to segregate work from 
play, so that it is preferable to reconsider children after a 
discussion of some other matters. 

Another factor of importance is the allocation and distribu- 
tion of time. In the instance of cargadores, we have the explicit 
testimony of Bemal Dfaz, reporting on the situation in 1519 
before the Europeans had had a chance to alter it, that a day's 
march was five leagues, or five hours* travel under load.'*^ The 
workday for the bearers must have included the time needed to 
make and break camp and to mount and dismantle the loads, 
perhaps an additional hour in all. The working day, then, was 
six hours. This is just about what the present-day Mexican 
farmer puts in, if one counts sustained work. Indeed, the 
six-hour day is prevalent throughout Latin America. It is a 
response to dietary limitations and also an adaptation to the 
climate. The serious working day extends from 6:00 or 7:00 
a.m. to 12:00 or 1:00 pjn., at which time the heat in the 
tropical areas becomes unbearable. In many instances, although 
not always, a little more work may be done in the late after- 
noon, but approaching darkness precludes any extended effort. 
The rest of the time is spent eating, sleeping, and relaxing. Tliis 
regimen is of very ancient origin and conforms to the exigencies 
of the region.^ ' 

Let us now reconstruct a hypothetical day for an Aztec 

48. See the explicit statements ot Bernal Diaz del Castillo (I, pp. 146 and 177): 
** . . Jndios de caiga, que en aquellas partes Ikman tamemes, que Uevan dos arrobas 
de peso a cuestas y caminaii con ellas cinco kiguas.** The league was one houi*s walk, 

the distance traveled varying with the difficulty of the terrain. 

49. If one allows for coffee breaks, visits to the toilet, and other interruptions in 
sustained work, the regime may not be much different from that in industrialized 
societies. 
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macehual, farmer, or cargador. He gets about eight hours sleep 
at night and one hour at noon. He works reasonably hard for six 
hours. He divides the remaining nine hours such that he indulges 
in light exercise for three hours and sits quietly the other six 
hours. Alternately, we may say that during these nine hours he 
engages in light activity. In either case, we may allow him an 
average extra expenditure of 37 kilocaiories per hour. Then his 



formula is as follows: 

9 hours sleep @ 53.6 Kcal per hour total metabolism 482 
1 5 houn waking: 

basal rate @ 59.4 Kcal per hour 890 

cost of digestion 140 

6 hours work @ 156.7 Kcal per hour 940 

9 hours light activity @ 3 7 Kcal per hour 333 

Total 2,785 



Further adjustments are in order, the chief one of which 
relates to the number of days annually during which a full 
workload was carried. Throughout the year a proportion of 
days would be devoted to rest from all types of labor possible; 
that they came in our frequency of one in seven (now two in 
seven) seems unlikely ; rather, they undoubtedly came in a 
relation to the Mesoamerican calendar with its 20-day units. 
Further, the accounts of Sahagun and those of other writers, 
native and Spanish, make it clear that the pre-Conquest Mexican 
Indians enjoyed a great many religious celebrations and festivals 
throughout the year.^^ Some of these were confined to the 
ruling classes, priests, and nobility, but the common people 
participated in many of them. Merely as an estimate, let us say 
that days of rest and days of celebration and festival for the 
peasants gave them about 75 work-free days. If the work is 
deleted from the schedule shown above for 75 days in the year, 
and light activity is substituted, the value 940 is changed to 222 
for the 75 days. Hence on these days the energy output was 
2,067 kilocaiories instead of 2,785. The annual output was 
reduced from 2,785 X 365 = 1,016,525 kilocaiories to 
75 X 2,067 + 290 X 2,785 = 962,675 kilocaiories per year. This 
is equivalent to 2,637 kilocaiories per day, say 2,635. 

Let us turn now to the women. We know that they assisted 

50. See Sahagiiii, I, pp. 93-281; Motolinla* HUtoria, pp. 35-71. 
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to a significant extent in the farm work in addition to their 
work in the home. The extent of this extra labor cannot be 
precisely ascertained. However, we know that it could not have 
equaled that of the men, because so much time had to be spent 
in housekeeping, child care, and other necessary duties. On the 
other hand, the amount of farm labor must have been apprecia- 
ble. It will be a moderate supposition to allocate to the adult 
female two hours of the six hours of labor on 290 days of the 
year. In kilocalories, the female balance sheet for a working day 
therefore looks as follows, where the cost of all types of work 
and activity is taken as having the same values as for men: 

9 hours sleep ® 49 Kcal per hour 440 
15 hours waking: 

basal rate @ 52 Kcal per hour 780 

cost of digestion 1 40 

2 hours work @ 1 56.7 Kcal per hour 3 14 

13 hours light activity @ 37 Kcal per hour 481 

Total 2,155 

If we allow the same 75 days of rest and fiesta as for the men, 
we get per year for a female adult 2,155 X 290 + 1,915 X 75 » 
768,575 kilocalories. This means 2,106 kUocaloiies per day, say 
2,105. 

We may now revert to the problem of the children. These 
young individuals cannot be said to have undergone labor in the 
strict sense. They performed many tasks, some of them on- 
erous, but on the whole their activity must be classed as light. On 
the other hand, particularly with very young children, the hours 
of sleep must have been extended. In order to take these 
variables into account to some degree, although strict accuracy 
is impossible, we shall consider that the children slept ten hours 
(including a siesta) and spent their waking hours in light activ- 
ity. 

The basal metabolism of a diild at the median age of 6 years 
was estimated to be 870 kilocalories per day, or 36.3 per hour. 
The sleeping metabolism is roughly 10% below the basal, or 

close to 33 kilocalories per hour and 330 per day. The basal 
value for 14 hours of waking is 508 kilocalories, rounded off to 
5 1 0. The cost of digestion, because of the smaller size, may be 
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reduced to 80 kilocalories. The extra energy cost for 14 hours 
light activity in a child may be considered as lying between 
one-half and three-quarters of the value for an adult, or approxi- 
mately 25 kilocalories per hour. This is admittedly a very crude 
estimate, but in view of the great range in age and size must 
represent an approach to the actual value. Thus we add to the 
other items 14 X 25 kilocalories per day, or 350, making a total 
energy output of 1,270 kilocalories per day. Since childhood 
activities will continue on nearly the same level, regardless of 
social events, no deduction need be made for days of rest or 
fiesta. 

We now have a general average of 2,635 kilocalories for men, 
2,105 for women, and 1,270 for children. If we apply the same 
proportions of these three components in the population as 
previously (27.5, 27.5, and 45.0% respectively) the average 

energy production per person per day becomes 1,875 kilocal- 
ories, a value we round off to 1,900 kilocalories. This value 
takes into account body size, age, and physical activity. It also 
assumes a diet adequate to supply the necessary calories. It 
does not take into account protein, accessory substances, or 
other factors which may affect the energy yield of the food 
eaten. Perhaps the most important point for our discussion is 
that it does not take into account circumstances that might 
reduce the caloric allowance available to the population, which 
might live not at a level of adequate nutrition but rather at one 
of semistarvation. This matter of possible semistarvation re- 
quires further exploration in our discussion. 

The data concerning metabolism we have discussed up to 
now are based upon contemporary European and American 
dietary standards. They assume, unless otherwise indicated, that 
what is today considered an adequate diet was available to all 
persons, including Mexican and South American inhabitants, 
and that both the basal and the activity rates were determined 
only by such factors as age and body size. There is room, and 
indeed evidence, for doubting that this assumption is valid and 
warranted. 

The level of nutrition today among the various groups in the 
Mexican population, both urban and rural, is the subject of 

acrimonious comment by many medical authorities and sociol- 
ogists. They contend that a large segment of the population 



Copyrighted matBrial 



160 



Essays in Population Histoiy 



suffers from chronic undernutrition.^^ If this is true at present, 
and there is considerable evidence for the view, then it has been 
true throughout the history of the region. Consequently, the 
estimates offered here for mean eneigy production are too high 
and do not correspond to a human aggregate which was under- 
fed. At this point we are interested primarily in the effect of 
inadequate caloric intake upon the mean output By inade- 
quate, we have in mind any level between that which is agreed 
upon as appropriate to maintain a population at full working 
efficiency and that which produces severe, manifest clinical 
symptoms such as are associated with outright chronic starvation. 

Tlie classical study involving undernutrition in great masses of 
people was carried out by Alexis Ivanovsky in Russia and made 
available to the western world in 1923.^^ Ivanovsky followed 
the condition of over 2,000 adults for three years during a 
rigorous famine, and found an average reduction in height of 
4.7 centimeters in males and 3.5 centimeters in females. The 
weight diminished to a varying degree, but the range was ap- 
proximately from 20 to 60% of the initial value. He also found 
that among those who were exposed to inanition for long 
periods, the loss in size took place in the first year. Thereafter 
there was relatively Httle change. 

A more rigidly controlled experiment was that of Ancel Keys 
and his colleagues at the University of Minnesota in the late 
1940's, after the experiences of the Second World War had 
stimulated interest in the matter. In the Minnesota studies, a 
rapid initial loss of weight was observed; it was followed by a 
slower reduction until equilibrium was reached. The basal meta- 
bolism of the subjects also feU to a new low level The changes 
are described by Keys and Francisco Grande: 

Equally important is the fact that, given time, the body wei^t tends to 

51. See, for example, Richmond K. Anderson et al., "A Study of the Nutritional 
Status and Food Habits of Otomi Indians in the Mezquital Valley of Mexico"; 
Mendizdbal, "Evolucidn econ6mica y social," Obras Completas, VI, tables on food 
consumption between pp. 192-193; Salvador Zubirdn and Adolfo Chdvez V., 
*'Algunos datos sobre la situacidn nutricional en Mexico"; Curios Pt^rez Hidalgo ct al., 
**Recopiiack(n sobie A consumo de nntritivos ea difetentes z<Mias de Mexico**; Ana 
Maria Flores, La magnitud del hambre en Mtxko» peuimt esp. pp. 9-25; and 
Whetten, Rural Mexico, pp. 304-316. 

52. Alexis Ivanovsky, "Physical Modifications of the PofNilation of Russia Under 

Famine." 

53. Ancel Keys and his colleagues have given a full report in the two volumes of 
Th§ Bhlogy of HUman Starvation, 



Copyrighted material 



Indian Food Production and Consumption 



161 



reach a steady state and calorie expendituie tends to balance calorie 
intake, no matter what the level of the latter may be. When we changed 
the diet of young men from 3,500 to 1,500 Calories daily, the weight loss 
was rapid at first and decreased exponentially with time until calorie 
equilibrium was achieved with the body weight being 25% less than it had 
been.54 

A similar result had been obtained in the well-known experi- 
ment ot Benedict, Miles, Roth, and Smith (1919). These investi- 
gators kept a squad of young men on a low-calorie diet, an 
average of 1,930 kilocalories per day per man, after they had 
become accustomed to a diet consisting of 3,000 kilocalories 
per day. During the last three days of the restricted ration, the 
average net kilocalories produced per day was 2,245 and there 
was marked reduction in both the basal rate and the rate during 
moderate exercise. The subjects, however, felt no ill effects and 
were able to perform their tasks with facility. Sherman de- 
scribed the state of all these subjects as follows: 

When conditions are otherwise favorable, healthy young men can adjust 
themselves to lowered energy inuikes through reduced body weight and 
lowered BMR so that they can get along with 1/3 less food calories and 
still feel and act normal. 

It is thus generally conceded that the food intake can be 
diminished from the high level associated with what are con- 
sidered adequate diets with no permanent ill effects. There will 

be reduced weight, even reduced height, and at the same time 
lowered energy costs for all phases of life. If the reduction of 
intake is not too severe, the individual goes into and remains in 
what has been called the co?npcnsated phase of undernutrition. 
No clinical changes are observed except those mentioned; the 
person can continue a quite normal daily life.^^ 

We suggest that such a condition was present in the popular 
tion of central Mexico on the eve of the Conquest, the cause 
being a low caloric intake. Such testimony as has come down to 
us all points in this one direction. The Relaciones Geogr&ficas in 
many instances emphasize the frugality of diet for commoners 

54. Ancel Keys and I rancisco Grande, "Body Weiglit, Body Composition, and 
Calorie Status," in Wohl and Goodhait, p. 24. 

55. Shennan, Chemistiy of Food and Nutrition, p. 195. 

56. In addition to woikf already cited, see Francisco Gomez Mont, '*Under- 
nutiition,** in Wohl and Goodhart, pp. 984-995, eip. p. 988. 
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before the coming of the Spaniards. In the report for Cuilapan, 
written by Fray Agustin de SaUzar, the CQmment is especially 
striking: 

El comer de ellos es grima y cspaiito porque con unas tortillas de maiz y 
poco de agi y otras cosillas se contcntan. . . . 

(Their food is a matter of disgust and horror, for with a few maize 
tortillas, a little chile, and other trifles, they are satisfied )^'' 

Fray Agustin de Salazar was writing about his own time in 
1581, but the Indian diet he described was that of the pre-Con- 
quest as wdl. In Cuilapan it had not changed, much less 
improved. 

In the history of Gonzalo Fernandez de Oviedo y Valdes, 
who was never himself in central Mexico but questioned Span- 
iards who had been, including men of Cortes' army, is a sum- 
mary of early testimony. According to Oviedo, the Indians of 
New Spain were the poorest of the many peoples who up to his 
time had been encountered in the New World. Their diet for the 
most part was maize and vegetables flavored with chile. The 
quantity was little, as he explains carefully, **not because they 
would not eat more if they had the food," but because the 
upper classes careftiUy assessed harvests and left them the bare 
minimum to sustain life and work until the next harvest.^* 
Ovicdo's description of poverty is corroborated by Motolinia, 
who spent many years in New Spain: 

Estos Indios cuasi no tienen estorbo que les impida para ganar el 
delo . . . porque su vida se contenta con muy poco, y tan poco, que apenas 
tienen con qu^ ae vestir y alhnentar. Su comida es muy paup^rrima, y lo 
mismo es el vestido. . . . 

(These Indians have almost no hindrance that might keep them from 
earning entrance to Heaven ... for in life they are satisfied with veiy tittle, 
so little that they scarcely have the wherewithal to clothe and feed 
themselves. They eat most poorly indeed and clothe themselves in equal 
poverty. . . 

The Anonymous Conqueror summed up the matter tersely and 
elegantly: 

. . . es gente que se mantiene con poco alimento. (They live on tittle 
food.)*^ 

57. In Tlalocan, II, p. 25. 

58. Oviedo y Valdes, Historta general, IV, pp. 248-250. See also [Anonymous 

Conqueror] , Relacidn, p. 50. 

59. Motolinfa,//w/orw, p. 85. 

60. (Anonymous Conqueror] , pp. 41 and 50. 
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There is no certainty, however, that the level of food intake 
fell much below the compensated phase of undernutrition, for, 
iirespective of areas of seriously deficient diet today, no one has 
adduced evidence to show widespread clinical manifestations of 
starvation among the natives before Cort6s. If the farmers and 
laborers, who constituted the overwhelming bulk of the popula- 
tion, were just below or even definitely below the present-day 
standard of adequate nutrition, then the mean daily rate of 
energy production fell below the 1,900 kilocalories we have 
calculated above. How far cannot be determined with any 
exactness. Sherman's level of a one-third reduction, which 
would mean here a reduction to 1,265 kilocalories, seems ex- 
treme. We shall be safer if we estimate the level as lying between 
1,400 and 1,800 kilocalories. Cleariy the margmal diet of the 
commoners would support a considerable amount of physical 
effort, but distinctly less than that possible to the better-fed 
and larger European or American laborer of today. The sub- 
liminal energy intake could be compensated by reducing physi- 
cal effort. That there was malnutrition as against undernutrition 
seems unlikely, because the wide diversity of foodstuffs that 
were eaten would supply needed elements. The requirement for 
protein and amino adds would be met largely from maize, 
beans, and other plant components in the diet Any require- 
ment for protein of animal origin would be small, on the order 
of perhaps 15 to 30 grams daily for an adult male, and was 
easily met by eating insects, grubs, snakes, amphibians, birds, 
small mammals, and indeed ''any Hving thing."** 

Our discussion has now arrived at the point at which we may 
make some examination of the probable amount of maize 

61. Anthony A. Albanese and Louise A. Ofto, "The Proteins and Amino Acids," 
in Wohl and Goodhart, pp. 95-155. csp. pp. 97, 108. and 113-116; National 
Academy of Sciences- National Research Council, Evaluation of Protein Nutrition, 
passim, Anderson et ul., in theii "Study of the Nutritional Status and Food Habits of 
Otomi Indians in the Mezquitai Valley Mexico/* readi ttie conclusion that: *Tbe 
region is arid and tianen and, econoiniGally and cultuially, one of tlie most depressed 
in the country. The inhabitants eat very few of the foods which are commonly 
considered as essential to a good nutrition pattern. Tlieir consumption of meat, dairy 
products, fruits, and vegetables is exceedingly low. However, through the eating of 
tortillas, the drinking ot pulque (the fermented unfiltcred juice of the century plant), 
and the eating of every conceivably edible plant available, a fairly good diet is 
maintained.*' Guillamo Bonfil BataUa, in DiagnSttieo sobre el hambre en SutbO, 
Yucatan (pp. 133-135), indicates a daily consumption as typical not merely of Sudzal 
but also of "more than twenty communities all over the country" that would come 
to approximately 1,808 kilocalories daily, 1,466 coming from the ingestion of 419 
grams of nuize, approximately \i liter. 
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consumed daily by an Indian peasant and of probable produc- 
tion in pre-Conquest central Mexico. Obviously anything we 
indicate here must be highly tentative. We have now indicated 
that the overwhelming msQority of the Indians Uved at a level of 
compensated undernutrition. Accordingly, our previously pub- 
lished estimate of probable daily consumption is too high. That 
estimate was based upon the allowance prescribed by the vice- 
roy in 1555 for Indians conscripted for repair of tlic dikes of 
the lakes of the Valley of Mexico, and presumably reflected a 
customary ration. The allowance was one cuartillo of maize a 
day.^^ At 48 cuartillos in a fanega of 100 Castilian pounds (of 
460 grams each, as against our pound of 453.6 grams), one 
cuartUlo would be 958 grams of maize with a caloric value of 
approximately 3»350 kilocalories.^ That is a generous ration, 
and when supplemented by other foodstuffs provided by the 
Indians themselves mis^t reach a value of 3,800 or 4,000 
kilocalories. 

It is possible that the ration, even at that relatively early date 
after the Conquest, already corresponded to European ideas, 
which were more generous: but what evidence we have on 
European rations for men engaged in fairly strenuous physical 
activity would not come to so high a value.^ Since the maize 
would be ground to meal and baked into tortillas for consump- 
tion, a service performed by women, we are inclined to suggest 
that the ration was for a man and his wife. Divided between 
them, it would come to the caloric values that we have indi- 
cated as probable. We shall return to these questions later in this 
essay. For the moment it is enough to suggest that the more 

62. Borah and Cook, Vie Aboriginal Population of Central Mexico on the Eve of 
the Spanish Conquest, p. 90; but sec tlic entire discussion, pp. 89-92. 

63. We calculate 100 grams of maize as having 350 kilocalories. The value is a 
lou^ svetage of those given for various kinds of maize in Mcf cedes Hem^dez et al.. 
Valor nutrttivo de hs aUmentot mcdcanot; Tkbtas de too prdetico, p. 6, and Juan 
Roca and Robeito Uamaa, **R4lmen alimeatido de kis habitantes de la legidn de 
Izucar de Matamoros (Puebla)," p. 584. For the maize of the sixteenth century, Roca 
and Llamas are probably nearer the true value at 341.81 kilocalories, since Hernandez 
et al. deal with foods already greatly atfected by the improvements of the Green 
Revolution-but the range from 341.81 to 366 is not great. 

64. See fhe lefeienoes in note 6; additionaDy, Cesteo Fernandez Dure, La 
armada imencible, I, pp. 248-320, esp. pp. n^21Bi and Maria Oistina Silveira and 
Carlos Sihreira, **A alimentaQflo na 'Armada Invencfvel.* ** The SUveiras base their 
calculations on a manuscript prepared by the Marques de Santa Cniz, proposing 
supplies and rations for the Great Armada, the copy they consulted being in the 
Biblioteca Nacional, Lisbon. Fernandez Duro publishes the manuscript. 
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normal allowance for an adult male commoner was closer to a 
range from one^third to one-half of a cuartillo of maize 
(319-479 grams), say from 1,120 to 1,676 kilocalories, the 
remainder of the day's consumption of foodstuffs and perhaps a 

far greater proportion of vitamins, proteins, and trace elements 

coming from fruits, nuts, frijoles, chile, pulque, small amounts 
of animal substance, etc. The amount of maize annually con- 
sumed by a peasant family might range from 10 to 20 fanegas, 
as suggested for the post-Conquest period in the Valley of 
Mexico by Charles Gibson. For a family of average size 
before the Conquest, the likelier range would be 10 to 15 
fanegas except in unusually favorable circumstances. The maize 
would be supplemented by a remarkable range of other food- 
stuffs. 

The productivity of the pre-Conquest agriculture that pro- 
vided this food is also difficult to estimate, since we have 

merely two sets of clues at this time and they are not easily 
reconciled. One set lies in the determinations of yields by 
Spanish tribute assessors in arriving at amounts and value of 
grain for tribute requirements set in plantings. Since such deter- 
minations occurred in the decades immediately succeeding the 
Conquest, we may assume that they reflect conditions substan- 
tially unchanged from aboriginal conditions. On an average, the 
determinations show a yield of 6.47 fanegas of maize for a 
planting of 1,000 square brazas,^ or a harvest on the order of 
1,060 kilograms of maize per hectare.*' That average, which 
includes crops from irrigated and unirrigated land and from 
elevations from coast to plateau, is distinctly higlier than the 
reported averages of Mexican agriculture just before the advent 
of the Green Revolution. We cannot exclude the possibility, 
therefore, that tribute maize was grown on the best land avail- 
able to each town and was not representative of other yields. 

65. Gibson, The Aztecs Under ^nish Rule, p. 311. 

66. Cook and Bonh, The Indian Population of Central Mexico, 1531-1610, p. 

19. 

67. Conversion of fanegas to kilograms is simple, since 1 fanega equals 46 
kilograms. Ttie braza is calculated at 1.6718 meters, the value given by Spain, Real 
Academia Espadola, Diccionarh de la Ungua espalUila, from viiidi we have taicm tiie 
vahie foi fanega. S^teenth-centufy maize at this weight comrerts to diy measure at 
.83 kilograms pei liter. These yields, wfakh would work out to 14-16 bushels per 
acre, fall easily within the normal ranges indicated by Charles Gibson (77i<? Aztecs 
Under Spanish Rule, pp. 309-310) tor the Valley of Mexico in colonial times. 
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Our second set of clues on the probable yields of pre-Con- 
quest agriculture is, of course, Mexican experience as recorded 
just before the remarkable changes that began in the 1940's and 
1950*8. In the first agricultural census of 1930, recording the 
agricultural year 1929-30, the range of yield for the states of 
central Mexico is enormous, from 472 to 1,237 kilograms of 
maize per hectare, and the returns subject to all the suspicions 
hovering around a new kind of statistical inquiry and one 
dependent upon thousands of respondents. The average for the 
states within the sedentary' area of central Mexico as it was in 
1520 is 633 kilograms per hectare, as against a countrywide 
average of 522. The countrywide average is for ejidos alone, 
585, and for the private sector alone, 512. Productive units of 
one hectare and under were not asked to report.^® Since one 
would normally expect the private sector to be more produc- 
tive, we are inclined to suspect underreporting on a considerable 
scale. The 1940 agricultural census, reporting the 1939-40 
agricultural year, has more favorable results: The area of central 
Mexico gave average maize yields of 679 kilograms per hectare, 
the returns being divided between productive units of more 
than 5 hectares, with an average of 665 kilograms, and those of 
5 hectares and less, with an average of 699 kilograms per 
hectare. So the two censuses, whatever the defects in them, 
indicate yields of maize for central Mexico ranging from 630 to 
700 kilograms per hectare. 

68. Mexico, Direcddn General de Estadfttica, Prtmtr cemo ^rictAhgmaderOp 
1930. Remmen general, cuadro VIIIA, pp. 70~73. We have omitted Nayarit, Jalisco, 
Guanajuato, and Queretaro in our xeconstitution of vtat was central Mexico in the 

sixteenth century, since they were then either sparsely settled or under the control of 
nomadic Indians. The 1930 census returns show an even greater range than the 
oveiall state averages indicate, since the average for ejidos in Puebla is 412 kilograms 
of matee per hectare, as against 1,424 kilognuns for the Fedmal District. 

69. Calculated from Mexico, Diieccidn General de £stad£rtica, Segundo cenHf 
agricola-gamdero, 1940. Reuimen genenl, cuadros 2 and 4, pp. 54-186 and 
201-242. 

70. See also the annual averages of yields of maize per hectare from 1925 to 
1937 in Mexico, Secretaria de Agxicuitura y l omenlo, Meinoria, 1937-1938, I, pp. 
302-303, which show considerable fluctuation. If one turns to the 1950 agricultural 
census, the average yidd per hectare for aU of Mexico^ after deduction of the aop of 
hybrid maize, was 786 kilograms. Land sowed to hylirid maize yielded on average 
1,621 kilograms per hectare, but in that year so little was so sown that the average 
yield of maize of all types for all of the country was 790 kilograms per hectare. 
(Mexico, Ducccidn General de Estadislica, Censos agropecuarios. 1. Totales com- 
paruttfot en 19S0, 1940 y 1950. 1 For entidades y distritot econonUco-affieotat en 
1950, p. 15.) 
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These returns may be low because of underreportiiig~but 
may be too low, further, for comparison with pre-Conqu^t 
agriculture, because of the havoc of four and a half centuries of 
erosion, continued cultivation of land without adequate preser- 
vation of fertility, and the adoption of the plow as against the 
digging stick. The plow gives higher yields per man-hour spent 
on agriculture, whereas the digging stick usually gives higher 
yields per unit of land."^^ Accordingly, we come to a range of 
probability: yields of maize for aboriginal agriculture may have 
been somewhere from 700 to 1 ,200 kilograms per hectare. That 
range of yield would have maintained the population we have 
postulated at the levels of nutrition postulated through cultiva- 
tion of from 10 to 1 5% of the land. 

4. 

Let us turn now to the decades after the Spanish Conquest. 
That conquest deeply altered the fomis and fabric of native life. 
One would suppose that it should have affected native produc- 
tion and consumption of food. The question is: In what re- 
spects, and how far, in the sixteenth and first half of the 
seventeenth century? The coming of the Europeans made availr 
able technology, plants, and animals previously unknown and 
capable of deeply altering Indian food production and diet In 
addition, that coming unleashed other changes which were 
bound to have a profound effect upon native utilization of land 
and other resources. Among the new plants and crops intro- 
duced by the Europeans were grains, such as wheat, barley, 
oats; vegetables, such as lettuce, radishes, carrots, cabbage; 
fruits, such as apples, quinces, oranges, lemons, peaches, apri- 
cots; nuts, such as walnuts. Two fruits introduced by the 
Spaniards that have unusual interest were bananas, from 
Africa but strange to many Spaniards and so described by them 
as native to Mexico, '^^ and guavas,^^ which came from the 
Antilles. A third European introduction of a non-European 

71. See the comment by Clibson, Vie Aztecs Under Spanish Rule, pp. 309-310, 
and I'rancisco Javier Clavijero, Historia antigua de Mexico, li, pp. 248-249. 

72. For example, Relacitfn de las minas de Sultepec, 5 March 1582, PNE, VII, p. 
9; Vtdxo Martinez, Daaipet&n de la vOk de Mnuco, p. 4. 

73. As in the Relacidn de MacuflsAchil, 9 April 1580, and the Relacidn de 
Chinantla, 1 November 1579, both in PNE, IV, pp. 103 and 65 respectively. The 
RelacuSa de Chinantla correctly identifies guavas as coming £rom Uispaniola. 
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plant was the peanut, also from the Antilles, but given a 
Nahuatl name, tlakacahoatl, little cacao-whence the present 
Mexican name cacahuate. In the sixteenth centuiy it was raised 
in the region of Cuemavaca7^ Among the new animals were 
almost the entire array of Old World domesticates, such as 
horses, donkeys, mules, cattle, sheep, swine, goats, chickens, 
and the stingmg bee, with its greater production of honey. For 
food production, the most important items of technology were 
the pasturage and uses of livestock and the Roman plow. 

Among the changes unleashed by the coming of the Euro- 
peans was the sharp decline of the native population, largely 
through the introduction of Old World diseases, which reduced 
the aboriginal numbers in central Mexico as of 1518 by approxi- 
mately 97% in roughly a century; that is, by the 1620's the 
hidian population of central Mexico was about 750,000, 3% of 
^at it had been in 1518. The drop varied with region and 
dimate, being most catastrophic on the coasts and considerably 
less on the plateauJ^ Other changes were the insertion of the 
Spaniards as the new upper class; the relentless replacement of 
the native cult by Christian observances and cleigy, but with a 
large underpinning of Indian assistants: demands for new ser- 
vices and products upon the Indian population by the Spanish 
overlords; the occupation of land and preemption of sources of 
water by the Spaniards for their own uses and purposes; and the 
beginning of the opening of the north to agricultural settlement, 
as the Spaniards applied the better European military technol- 
ogy to the problem of subduing the Chichimecs and settling the 
fine agricultural land thus made available. 

The interaction of these factors made a complex pattern. The 
sharp and prolonged decline in Indian population made it 
impossible to cultivate large tracts of land. We know that very 
extensive tracts became waste, and that in consequence the 
availability of food through hunting, fishing, and gathering 
became correspondingly greater. We may further surmise that 
the Indian peasants of a town, forced to restrict cultivation to a 
much smaller part of their previous milpas and fields, would 
choose the better land for continued cultivation. Accordingly, 
the yield for effort spent on cultivation would improve; Le., per 

74, Hernandez, historia natural, I, p. 306. 

75. See chap. 1 in this volume, and Cook and Boiah, The IttUm BopukOon of 
Centna Mexico, 1531-1610, pp. 46-56. 
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capita output would rise. With the large expanses of land 
returned to waste, the Spaniards could occupy substantial tracts 
without serious harm to the Indian population, except for 
desirable portions that the Indians might have wanted to retain 
but that the Spaniards wrested from them. A further source of 
pressure was control of water. Land and water nearest large 
centers of Spanish population, particularly Mexico City, would 
have been the most subject to Spanish seizure, despite native 
wish to continue occupation. The more serious countrywide 
problem was the spread of Old World livestock, which ranged 
freely over the waste and quickly became feral or nearly so. It 
was no respecter of legal Unes, and preyed upon the Indians' 
milpas and gardens if they were accessible.''^ Had Old World 
livestock not moved into the ecological niche thus created, one 
may raise the question whether native species, such as deer, 
would not have multiplied vdth about the same result in 
harassing the Indians. Presumably deer and other wild species 
could be killed freely if found, whereas livestock had attached 
to them a presumptive Spanish property right. 

One may measure the spread of Old World plants, ani- 
mals, and technology through the reporting in tribute sched- 
ules, chronicles, land grants, and the Rolaciones Geograficas. 
Although the Spanish attempted to persuade or force the Indi- 
ans to raise wheat through requirement as tribute or other 
devices, the Indians found that the cultivation of wheat and 
other Old Worid cereals meant use of the plow, which in tum 
meant in the first years hiring a Spaniard and his work team of 
draft animals. They also found that the yield was less than that 
of maize, approximately 80% that of maize for the seed sown, 
and 70% for the area sown. Accordingly, there was persistent 
and substantial resistance to wholesale adoption of wheat. In 
more arid regions, where it had an advantage over maize, it was 
indeed used widely by the Indians, as in the Teotlalpan and the 
Mixteca Alta. Elsewhere, as tiie nunicrou^i references in the 
Relaciones Geograficas make clear, wheat was raised only in 
small quantities by the Indians. In general, the Hispanic com- 

76. For abandonment of land, land appropxiatkni by Spaniards, and the spread of 
livestock, see Simpson, Exploitation of Land in Central Mexico in the Sixteenth 
Century, passim. See also Gibson, Tfie Aztecs Under Spanish Rule, pp. 257-299 and 
405-408; and William B. Taylor, Landlord and Feasant in Colonial Oaxaca, pp. 
67-257. 
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munity, demanding wheat bread through tradition and the 
prestige of the European, had to raise its own wheat, appropri- 
ating land and labor for the purpose.'''' Barley with its poorer 
yields was even less favored, and oats competing for use as 
fodder with the far more easily available and cheaper maize 
leaves and stalks were ignored by the Indians. The items of 
widest adoption among Old World plants were the fruits and 
vegetables, which were planted on a small scale for home use 
throughout much of central Mexico, climate and soil being 
suitable. In the warmer climates of the lower altitudes, two Old 
World plants had manifest advantage and were widely adopted. 
Bananas, with their prohfic yield and small need for care, 
provided a warm-country staple that filled a genuine need and 
had no clear competition from native plants. Sugarcane, 
yielding a sweetener previously supplied only by honey or 
thickened maguey synip, also filled a niche more fully than any 
previously available item.''^ 

Of Old World animals, the adoptions by Indians in the 
sixteenth and early seventeenth century arose from their per- 
ception of usefulness and to a lesser extent pressure from the 
viceregal authorities and Spaniards. The animal most widely 
accepted was the chicken, which quickly spread throughout the 
country 7' The adoption of the other animals may be traced in 
part through Lesley Simpson's study of viceregal land grants 
and permissions to raise livestock. The exact identification of 
use is somewhat obscured by the Spanish division of livestock 
into ganado mayor and ganado menor. Although it is certain 
that most estancias de ganado menor raised sheep, the term 
covered swine and goats as well. The mammalian domesticate 
most rapidly accepted by the Indians was sheep. Their interest 
wis more likely the supply of wo(d than meat, for wool pro- 

77. In addition to material in the Relaciones Geogrificas, see Gibson, The Aztecs 
Under Spanish Rule, pp. 319-326; Cook and Borah, The Indian Population of 
Central Mexico, 1531-1610, p. 19; Boiali, New Spain's Century of Depression, pp. 
31-41. 

78. In general, bananas seem to have been raised in almost every town with a 
suitable cUmate. Sugarcane was less widely diffused by the time of the Relaciones 
Geogiificas, but still is mentioned suCnciently to indicate a considerable measuie of 

adoption by the Indians. 

79. By the time of" the Relaciones Geograficas, chickens were present in virtually 
every town reporting. A tew years later, Father Alonso Ponce and his companions 
were offered chiclcens for their food at almost every Indian town they came to. 
(fiehci^n breve y venhden . . passbtL) 
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vided a far better fiber for coid-country use than any previously 
available, and enabled the plateau towns to make up the deficit 
of cotton that collapse of the tribute system of the Triple 
Alliance must have meant. According to Ledey Simpson's 
study, the overwhelming majority of grants to Indians were for 
sheep. A small proportion of grants were for raising horses and 
mules, and almost none were for raising cattle. The few such 
grants to Indians were on the eastern slopes of the plateau and 
in the north. In contrast, the niajority of grants to Spaniards 
were for raising cattle, which spread rapidly throughout the 
country but were not in Indian ownership.^ ° The extent to 
which swine and goats were adopted by the Indians is more 
difficult to trace. Certainly they were used to a far more limited 
extent Except in marginal areas, goats have little advantage, if 
any, and the use of the pig as a scavenger may have developed 
somewhat slowly, since the chicken is a competitor. One other 
Old World animal was also adopted fairly widely by the Indians, 
namely, the Old World bee, with its superior production of 
honey.' * 

It is clear that the Indians in central Mexico adopted the 
plants, animals, and technology that made sense to them, and 
resisted the imposition of those items that meant a more expen- 
sive use of land and labor. The Roman plow, which meant the 
use of draft animals and the abandonment or destruction of 
steeply sloping land, spread very slowly.*^ Its advantage over 
the digging stick was dubious at best, and the crop most 
immediately linked to it, wheat, considerably less advantageous 
than maize in terms of food per unit of land. iMoreover, prepara- 
tion of wheat for consumption in the Spanisli manner required 
grinding and processing in ways not easily available to an Indian 

80. Simpson, Exploitation of ImhU in Central Mexico, passim. 

81. Relaciones Geograticas, passim. Charles Gibson, Tlaxcaia in the Sixteenth 
Cmtury, pp. 150-154, indkatet wide raising of pigs by Indians in Tlaxcaia in the 
second half of the sixteenth centuiy, but that province may be abenant, since the 
Relaciones Geogrdficas and P(nice*S Rclucidn breve y verdadera do not confirm such 
raising for all of central Mexico, nor does (iibson himself indicate it for the Valley of 
Mexico {The Aztecs Under Spanish Rule, passim). See also G6mara's comment (II, p. 
400): "Comen poca carne, creo que por tener poca, pues com en bien tocino y puerco 
firesoo. No quiezen canmo ni cabrdn, porque les huele mal; cosa digna de notar, 
comiendo cuantas cosas hay vivas» y hasta sus misroos piojos. . . .** 

82. The spread of the plow among the Indians of central Mexico is clearly a story 
in itself that has never been explored. Clavijero {Historia antigua, II, pp. 248~249) 
indicates general adoption by the middle of the ei^teenth century. 
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household. Equally slow was the spread of other crops depen- 
dent on the use of the plow. Chickens were an efficient scaven- 
ger, needing little care, able to fend for themselves, supplied 
eggs, and were a ready source of flesh in such small, inexpensive 
amounts that peasants could wring the neck of a chicken 
without reflecting upon the loss of revenue. Accordingly, they 
spread quickly. Sheep, with their special advantages in solving 
the needs of the Indians on the plateau, also spread quickly, 
although more slowly than chickens. The reasons for the slow- 
ness of the Indians to turn to raising cattle or pigs are less easily 
apparent. Cattle arc more difficult to control than sheep, and 
perhaps more menace to milpas and gardens; they also repre- 
sented a large investment without the annual yield of wool. Pigs 
may have looked less useful than chickens, a competing scaven- 
ger which both yielded eggs and came in smaller and more easily 
utilized units as flesh. On the other hand, pigs are the source of 
the highly prized cooking fat, lard, in a country which before 
the Spanish Conquest had no readily available, abundant supply 
of cooking fat or oil. Frying, one surmises, is essentially a 
post-Conquest culinary art. Fmally, goats may have been con- 
sidered less useful than sheep, yet in certain kinds of terrain 
their ability to browse on foliage instead of cropping grass 
allows them to survive where sheep cannot exist. Furthermore, 
goats are a good source of meat, and a rapid rate of reproduc- 
tion is coupled with ready marketability. 

Accordingly, in central Mexico, with the exception of a few 
of the more arid areas, Indian agriculture continued to raise 
maize, beans, squash, chile, tomatoes, as in the past, and the 
Indian diet continued to rely upon maize as a staple. What, 
then, did the Conquest bring in the way of change during the 
sixteenth and eariy seventeenth centuries? 

First, the catastrophic shrinkage of the Indian population 
almost certainly meant that the survivors concentrated Hieir 
efforts upon the better lands, and that average yields rose to 
correspond. So per capita output must have risen, and with it 
per capita consumption. Our study of prices of labor and of 
certain tribute commodities Hke maize indicates that in the 
second half of the sixteenth century wages rose more rapidly 
than commodity prices; that is, whatever the quirks of seasons, 
over the long term the wage of a day laborer tended to buy 
more maize. The main reason lay in the growing shortage of 
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labor,® ^ but the phenomenon is consonant as well with an 
improvement in per capita production and consumption. 

A second change in food economy for which the Spanish 
Conquest was responsible was the pressure toward restriction of 
variety. It was economicaUy more profitable under the Euro- 
pean system to concentrate serious labor in the production of a 
few staple items, rather than to scatter energy in hunting and 
gathering types of food which were of diverse character and in 
the aggregate amounted to a great deal, but individually were 
trivial. Here would be found the snakes, insects, and algae. This 
reduction of multifarious natural sources occurred in the face of 
the introduction of new plants and animals, new grains, fruits, 
and vegetables. The latter species could be planted, harvested, 
and eaten under the supervision of the farmer, whereas the 
ancient resources flourished independently of any human con- 
trol Hence an apparent mcrease in resource range was actually 
accomplished by a canalization of effort which was more eco- 
nomical of effort than the old system and which actually 
furnished more edible material. 

The further meaning of Old World animals for Indian food 
production and diet is distinctly more difficult to analyze. The 
Indian peasantry found a source of eggs and flesh in its chick- 
ens; in the end, the sheep and goats it raised would have made 
meat available, at least from old animals past any other useful- 
ness. Furthermore, although the Indians did not take to raising 
cattle in the period we deal with, there is much testimony to 
the effect that they bought cattle for slau^ter or bought beef 
from the Spaniards. Such beef was probably an item for the 
upper classes, and for the peasantry only on infrequent holi- 
days.^"* Indeed, for the Indian upper classes the changes 
undoubtedly meant mere substitution, as in deference to 
European ideas they gave up consumption of human flesh and 
forewent protein from snakes and insects in favor of flesh from 

83. Borah and Cook, Price Trends, pp. 39-46. 

84. Gibson, Tfie Aztecs Under Spanish Rule, pp. 346-347; Gibson, Tlaxcak, p. 
153; Ponce, Relaeldn brtvt y verdadera, passim; and RelacionesGeogrdricas,|MSiAR. 
The reports of the secreteries of Father Ponce would indicate a rather com 
sumption of beef hy Iht Indians, but the Relaciones Geogrdficas, although also 
testifying to wide consumption of beef, indicate that ability to buy it played an 
important role in limiting consumption. See tlie detailed report by Juan Bautista 
Ponce in the Relacidn de Texcoco (Garcia Icazbalceta, Nueva coleccidn, III, pp. 49 
and 54-55). 
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domesticated animals. For the lower classes the improvement 
was undoubtedly considerably less, but in an austere diet count- 
ed proportionately for far more. This improvement, in fact, 
constitutes the third probable change in food and nutrition 
referable to the Spanish invasion. 

Although evidence is fragmentary, there are several bits 
which point to an Increase in the average intake of both protein 
and kilocalories among the laborers and peasants of central 
Mexico in the decades from the middle of the sixteenth oentuiy 
to the middle of the seventeenth century. Our own examination 
of the wages of common labor in terms of purchasing power of 
maize indicates a rise in real wages after the first shock of the 
Conquest, a rise likely to have as one of its first effects an 
increase in consumption of basic foodstuffs. What evidence we 
have of rations and allowances of food point in the same 
direction. In September 1532 Lie. Maldonado, oidor of the 
Audiencia of Mexico, set the daily ration to be supplied by the 
town of Zicapuzalco to a slave gang working in the mines of 
Tasco at one cuartillo of maize, that is 1/48 of a fanega of 100 
Castilian pounds, or 958 grams.' ' In November 1555, as we 
have already indicated. Viceroy Luis de Velasco proposed that 
the royal government furnish the Indian workmen to be drafted 
for repair of the dike system controlling the water levels in the 
lakes of Mexico, with a daily ration of one cuartillo of maize. 
He also proposed that the city of Mexico fumish meat for the 
workmen in a quantity that unfortunately cannot be deter- 
mined, but must have envisaged an issue of several ounces daily 
or three times a week.^^ As we have already indicated, these 
were probably family rations. 

Charles Gibson has assembled other evidence. According to 
him, in 1618 the standard ration for laborers on the Desague of 
the Valley of Mexico was one almud of maize per week, or 1/12 
of a fanega. This means 12,880 kilocalories per week, or 1,840 
kilocalories per day. Presumably other food was available to 

85. Mexico, AGN, El Libro de las tasaciones, pp. 633**634. The slaves may have 
been ^ven meat from anotiiw source. PiesumaUy women made the tortfllas and were 
fed from this ration without additional allowance. 

86. Mexico (City), Actas de cahildo . . ., VI, pp. 192-193, session of 4 November 
1555. The viceroy proposed that the city furnish 1,000 pesos de niinas, which would 
buy meat for the 6,000 Indian workmen during a period of two months. Unfor- 
tunately we do not know the official price of beef at fhig time. If we estimate the 
ration at approximately 4 ounces daffiy, the price would have been 20 maravedb the 
arrelde of 4 pounds, a perhaps reasonable price for 1555, which was a year of 
scarcity. The city council, alleging poveity, refused to provide the meat. 
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supplement this allowance, so that the total caloric intake might 
have reached 2,200 or 2,300 kilocalories. Much later, in 1769, 
the standard ration for hacienda labor was, according to Gibson, 
2 almudes of maize a week.^'^ 

These rations are high as allowances for a single man, even at 
hard labor. The question is pertinent whether this food was not 
intended for a man's family as well as for himself. There can be 
littie doubt that such was the case on haciendas, where families 
were duiiuciled for long periods. We may also postulate the 
presence of women ministering to husbands working on the 
Desague, since the maize would have to be ground and baked 
into tortillas each day for consumption. Gibson mentions the 
presence of women tortilla-makers with the Desague labor 
drafts.®* 

The one instance where there is room for doubt concerns 
workers in the obr^'es, who were usually kept confined. The 
ordinances for workers in obrajes, issued in 1579 by Viceroy 
Enrfquez, set the daily ration at 2 Castilian pounds of tortiOas, 
tamales, or bread, that is, approximately 920 grams of which- 
ever was issued, to be given in three meals, and 

... a medio dia se les de un pedazo de came los dias que se pudieie comer, 
y a la noche ties o cuatro chiles; y el dia que no fueie de came se les de un 
cq'ete de frijoles o habas, y a la noche los chiles. . . . 
( ... at noon let them be given a chunk of meat on days when meat may 
be eaten, and at night three or four chfles; on days of abstinence let them 
be given a pot of frijoles or lima beans, and at nig^t the chiles ) 

We cannot be sure of the exact weight of a "chunk of meat,*' 
nor probably could the Spaniards of the time, but it must have 
meant at least 4 ounces of bone, fat, and muscle, a considerable 
nutritive addition to the 2 Castilian poimds of tortillas, tamales, 
or bread. The tortillas, tamales, or bread would have had a value 
of 2,100 to 2,200 kilocalories. The meat would have con- 
tributed at least 250 kilocalories, plus 20-odd grams of animal 
protein. The chiles, plus scraps which the persons miglit pick up 

87. Gibson, The Aztecs Under Spanish Rule, p. 311. 

88. fbid. 

89. Viceroy Lnnquez, Mexico City, 7 November 1579, in Mexico, AGN, Boletin, 
XI (1940), p. 16. The ntion was set in tenns of wei^t to lepbce previous 
lequiiements lliat an Indian woricer in an obiaje be Aimished daily 18 tortillas or 14 
tamales and tiiree times a week meat, on other days and in Lent frijoles, chile, or lima 

beans. Obraje owners either paid no attention or provided tortillas and tamales of 
small size and weight. Habas would normally mean horse beans, but in Mexican 
conditions were more likely lima beans. 
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from time to time, might add another 100 kilocalories, so that 
the total daily intake would have reached 2,450-2,550 kilocal- 
ories. This is clearly a reasonably generous allowance for one 
person engaged in moderate activity, if the obraje owner actu- 
ally furnished it. 

To sum up, definitive answers ate preduded by a lack of 
evidence; yet there is a strong presumption that the extremely 
low nutritional levels endured by the Indians of pre-Conquest 
central Mexico were mitigated significantly after the first shock 
of the Spanish Conquest, that is, in a process that began by the 
second half of the sixteenth century. This presumption finds 
further support in the fact that the daily march of bearers under 
full load, which was five leagues or hours of work in 1519,'^ 
increased under the Spaniards to six.^ Perhaps the strongest 
support is in the testimony of the Relaciones Geograficas, 
which repeatedly stress the austerity of life before the coming 
of the Spaniards and the greater abundance and ease for the 
commoner once the Spaniards had imposed their rule. The 
respondents were trying to explain the shocking disappearance 
of the Indian population; but their testimony, on the whole, is 
firmly in favor of the idea that living conditions for commoners 
had improved. 

The Spaniards undoubtedly undertook to secure as much 
native labor as possible as cheaply as possible. The fact that 
they allowed their workers far more food than the latter had 
been accustomed to in the aboriginal state is evidence first that 
the food was available at low cost. This condition, in turn, is 
referable to the economic and demographic changes induced by 
the Conquest itself, and discussed here in a prior context. The 
increase in ration is also probably due in considerable measure 
to the opinion of tlie Spaniards on what constituted an ade- 
quate allowance. It must be remembered tliat tlie Spaniards 
were thorough Europeans, and that 2 pounds of bread or the 
equivalent and 4 ounces of meat, supplemented by some oil or 
fat and vegetables, constituted a minimal adequate diet for a 
working man, consistent with current Christian thought. We 
doubt if they could conceive of steady labor being performed 
when supported by a diet similar to that endured by the Mexica 
and other Indians of central Mexico under aboriginal conditions. 

90. Hernandez et at, Valormtritivo, pp. 6~16. 

91. See note 48. 

92. See the evidence assembled in Borali and Cook, Price Trends, pp. 41-42. 
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Chapter III 

Mission Registers 
as Sources of 
\^tal Statistics: 
Eight Missions of 
Northern California 

1. THE MISSION REGISTERS 

The Giristian missions which the Roman Catholic Giurch estab- 
lished among aboriginal peoples in North America under the 
aegis of the Spanish Crown provide a rich and unusual source of 
demographic information. At the time of their conversion, the 
natives entered a written record that, so long as they aiid their 
descendants remained within the mission sphere of influence, 
kept track of them for an indefinite period thereafter, some- 
times to the present day. As a result, we can find out a good 
deal about the aboriginal conditions of the natives as well as 
their behavior under the stress of European spiritual and mate- 
rial conquest. Despite great variation in time and place, there 
persists a certain uniformity in the response of the natives and 
in the clerical record of it which makes possible a study of the 
entire region on the northern border of colonial Mexico, that 
region which today is divided between two countries as the 
Mexican North and the American Southwest. At maximum, 
such a study can hope to trace the natives after conversion for 
two or three centuries. There is no need to examine the data on 
ever>' locality and settlement. A series of samples sliould be 
quite adequate to the task. 

The missions functioned also as parish churches for the 
non-Indian population, wherever it appeared, during the long 
periods that the missionaries were the only priests within the 
new-won territories. Accordingly, the mission records cover as 
well the so-called Hispanic population, thegen^e de razon. They 
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were all of European culture, but more often than not of varied 
genetic stock-sometimes pure European, most likely mixed 
European and Indian, sometimes with an admixture of Negro, 
occasionally pure Indian from one of the native groups farther 
south. This melting-pot came into being as garrisons and mining 
and agricultural communities formed on what was initially a 
frontier.^ The data on this population make possible a further 
set of studies for a group with different responses to what for 
them was often a remarkably favorable environment. 

Selection of sample sets of data must depend upon their 
survival and availability. Here our own searches quickly dis- 
closed that not all mission records have survived the ravages of 
time and indifference of man; further, that not all of those that 
have survived are readily available. The expectation of the 
Spanish Crown was that after the initial period of conversion 
and indoctrination, which might last for some generations, the 
mission population would be ready to enter normal parish life. 
At that time the missions would be secularized— that is, turned 
over to the secular dergy-and special endowments of lands and 
other productive wealth would be tumed over to the natives or 
held in trust for them.^ Accordingly, in normal course, as mis- 
sions were secularized, their churches became parish chur- 
ches and the registers of the missions continued as normal 
parochial registers. The earlier books of baptisms, marriages, 
burials, and all others should have remained in the parishes or 
have been transferred to a diocesan archive of some kind. 
Missions that were abandoned for lack of parishioners should 
have had their registers moved to another parish or to a local 
diocesan archive. Unfortunately, what happened was more com- 
plex. Many registers were lost through neglect; others have 
passed into private possession. There has been relatively little 
effort to trace mission by mission the fate of such records and 
the location of registers that do survive. For much of northern 
Mexico, we were unable to obtain information on the where- 
abouts of early mission registers or indeed much information of 
any kind. It is only now, under a widening impulse to cultivate 
local history and anthropology in new forms, which is being 

1. See the discussion in **Radal Groups in the Mexican Populatioii Since 1519," 
Cook and Borah, Essays, II, chap. 2, pp. 180-269. 

2. The policy of secularization and the controversies it evoked may be traced in 
Mariano Cuevas, Historia de la iglesia en Mixico, U-V, passim, and in Hubert Howe 
Bancroft, History of Mexico. m-fV, passim. 
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actively fostered by the National Institute of Anthropology and 
Histor\' in Mexico City, that inquiry is beginning into the 
whereabouts and state of such registers.^ For Baja California, 
which long has exdted interest on both sides of the interna- 
tional border-an interest that has extended particulaily to the 
mission period-inquiries by a number of scholars indicate that 
few registers of the Jesuit period are known to survive, that 
considerably more of the Franciscan and Dommican period 
survive, and that there has been substantial dispersal of the 
materials.^ 

On the American side of the frontier, mission and parish 
registers for the Archdiocese of Santa Fe, covering the bulk of 
the Franciscan missionary zone of New Mexico, have been 
brought together in a central church archive, for which Fray 
Ang^lioo Chdvez, O.F.M., has published an excellent guide. 
From the guide, it is clear that all mission registers for the years 
prior to the Gieat Indian Uprising of 1680 have been lost, 
probably in 1680, and that mudi subsequent material has also 
disappeared. There remain, nevertheless, records and even runs 
of records for many missions and parishes, beginning, in general, 
at some time after the middle of the eighteenth century.^ For 
another great Franciscan missionary' province, California, there 
is still no up-to-date comprehensive guide. The registers are 
dispersed among the various dioceses, sometimes in a central 
diocesan archive, sometimes in the parish that succeeded the 
mission. The registers of Mission San Francisco de Solano are in 

3. For example, Cynthia Radding de Murrieta, **Probleiniltka histdrica pan 

estudios de poblacidn en la subregidn de Alamos, Sonora," and her Cdtalogo del 
Archivo de la Parroquia de la Piirisima Concepcion which give an inventory of the 
remaining parish registers ot Alamos. Father Lino Gomez Canedo, O.F.M., has found 
a good many parish lecoids survivfaig in the regions of Franciscan activity in 
northeastern Mexico. See his introduction to Ignacio del Rio, comp.,/1 GtUdetothe 
Archivo Franciscano of the National Library of Mexico. I, pp. xliii-xlviii. 

4. The results of this inquiry are summarized in the discussion and table of 
Woodrow Borah, ''Reflections on the Demographic History of the Peninsula of Baia 
CUifonua, 1534-1910." This paper is based on Hubert Howe Bancroft, History of 
the North Mexican Statesand Texas, \-\\, passim: Zephyrin Engelhardt. The Missions 
and Missionaries of California, 1, Lower California, passim; Peveril Meigs III, The 
Dombtiam Missttm F^ntter of Lower Califort/tMt p. 181; Homer Asdmiann, The 
Central Dexrt of Baja California: Demography and Ecology (lA 42), p. 276; Ellen C. 
Baitett, Ba/a California, 1535-1956: A Bibliography of Historical. Geographical and 
Scientific Literature, pp. xix-xx; George P. Hammond, t^.A Guide to the Manuscript 
Cottectkmt of the Bancroft Uiniry, II, passim; and the filmed card catalogue of the 
librar>' of the Genealogical Society of Utah, Salt Lake Qty. 

5. Ang^co Chivez, Archives of the Archdiocese of Santa Fe, 1678-1900, 
passim. 
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The eight northern California missions discussed in this book 
and their approximate territories of conversion. 



a civil deposit, the Bancroft Library of the University of Cali- 
fornia, Berkeley. Nevertheless, for the Alta California of the 
Hispanic period, survival of records has been extraordinarily, 
almost miraculously, good; and with the advent of microfilm, 
consultation of the registers has become increasingly easier. A 
thoroughly desirable further move to provide facilities for schol- 
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ars is under way in the concentration of microfilm of mission 
and parish registers for California, and the world as well, in the 
remarkable array of demographic materials of all kinds that is 
being assembled by the library of the Genealogical Society of 
Utah in Salt Lake City, with a branch library in Oakland, 
California.* 

For the present paper, we chose as a sample the registers of 
eight missions in northern California, those situated in a con- 
tinuous chain from San Luis Obispo in the soutli to Santa Clara 
in the north (see map). Listed in order of date of foundation, 
they are;^ 

San Carlos Borromeo, 3 June 1 770 
San Antonio de Padua, 14 July 1770 
San Luis Obispo, 1 September 1772 
Santa Clara, 12 January 1777 
Santa Cruz, 28 August 1791 

Nuestra Senora Dolorosisima de la Soledad, 9 October 1791 (We shall 
shorten this name to La Soledad.) 

San Juan Bautista, 24 June 1 797 

San Miguel Arcangel, 25 July 1797 

They fall by date of foundation into two groups, those founded 
between 1770 and 1777, and those founded between 1791 and 
1797. The earlier group initiated the impact upon the aboriginal 
world of the California Indians from fourteen to twenty-one 

years before the second group; and to the extent that length of 
time was involved in the operation of this process, they were 

6. An excellent attempt to give the location and coverage of California mission 
legisten, now unfortunately obsolesoent, is J. N. Bowman, *The Faiochial Books of 

fhe California Missions: 1961." Moving the manuscript originals of some of the 
registers, consequent on changes in diocesan boundaries, has already rendered much 
of the article out-of-date, although it is still very useful. The best guide to the present 
whereabouts of the mission legistets, so far as its coverage goes, is probata the 

card catalogue of the library of the Genealogical Society of Utah in Salt Lake City. 

We have consulted it in a filmed copy at the Oakland, Calif., branch of the library. 
Tliat catalogue lists only what the society has been able to film. In 1976 it did not 

have the registers of the southernmost missions in the jurisdiction of San INego, noi 
those in the Archdiocese of San Francisco. The early registers of Mission San Jose, 

for example, are not available in the filmed copies of the society, which do contain 
the later registers, because the former are in the care of the Archdiocese of San 
Frandsco. We can only hope that the society uttiniately wiU be able to secure fibn of 
all registers, and so for the first time make consultation of them relatively simple. For 
some idea of the general holdings of the library, see Larry T. Winunerand Gayne L. 
Pope, '*The Genealogical Society Library of Salt Lake City: A Source of Data for 
Economic and Social Ifistorians.** 

7. Engelhardt, 77ie Missions and Misglotiaries of California, II, pp. 74-78, 
87-88. 103, 206, 216, 454. 494-496. 
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farther along in it by the time of secularization in 1834.® 
Within the earlier group is San Carlos Borromeo in Carinel, 
which served as parish church for the presidio and town at 
Monterey, eventually the capital of Alta California. It was the 
second mission established by Father Junipero Serra and was 
one of the msQor fod of religious and political effort in the later 
Spanish colonial empire. Its records also cover the longest ^an 
of any of the eight missions. All of the missions continued as 
parish churches after secularization. 

Looked at in terms of native groups, the eight missions 
covered the bulk of the territory occupied by the Costanoan 
Indians, all of that occupied by the Esselen and Salinan lin- 
guistic bands, and at Mission Sim Luis Obispo incorporated the 
northernmost villages of the Chumash. Despite linguistic diver- 
sity, all of these Indians, with the possible exception of the 
Chumash, were basically of very similar culture.^ The Costanoan 
territory extended considerably northward, so that many Costa- 
noans received religious administration from Mission San Jose 
and Mission San Francisco de Asis (called alternatively, and 
more usually, Nuestra Seflora de los Dolores). Inclusion of those 
missions in our sample would not, however, have given us a 
more uniform group, for they ministered to large numbers of 
coastal Miwok as well as other nearby groups. As Alfred Kroe- 
ber has commented, "Mission Dolores, at San Francisco, must 
have contained an extraordinary jumble.***^ The fact is that 
almost no mission dealt with a single linguistic or tribal group; 
rather, each mission was forced by the Spanish strategic need 
for a chain of posts along the coast, by slender resources in 
personnel and supphes, and by the fragmentation of the native 
population, to incorporate various linguistic groups into its 
jurisdiction. For many of the missions in the north, the "jum- 
ble** was accentuated in the nineteenth century as Indians were 
brought in from the Central Valley to replace the dying local 
population. Substantia] numbers of Yokuts thus were added to 
the rolls." Nevertheless, the eight missions do constitute a 



8. Ibid., Ill, pp. 473-477 and 501-532, gives a particularly biticr account of 
secularization in California. Hubert Howe Bancroft, History of CttUfornIa, HI, pp. 

301" 363, covers the plans, decrees, and eventual seizure of the mission lands. 

9. Alfred L. Krocbcr, Handbook of the Indians of California, pp. 347" 350, 
462**473, S44~568, and maps in those pages on approximate boundaries. 

10. /»icl» pp. 464-465. 

11. tbid, and pp. 474-543, for a description of the Yolcuts. 
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relatively homogeneous sample in terms of culture of the local 
native population and of general geographic conditions. 

Within the territory of the eight missions, there also came 
into being a relatively substantial population of European cul- 
ture. In addition to the garrisons at the missions and ranches, 
there were three nuclei: the presidio and eventually town of 
Monterey, founded at the same time as the mission, 3 June 
1770; the pueblo of San Jose, founded 29 November 1777, 
approximately two miles southeast of Mission Simla Clara; and 
the pueblo of Brand forte, founded in May or June 1797 at the 
northern end of Monterey Bay near Mission Santa Cniz.^^ The 
pueblo of San Jose was much closer to Mission Santa Clara than 
to Mission San Jose, so that it used the religious services of 
Mission Santa Clara even after the establishment of Mission San 
Jose. These three nudei, and especially the two of the presidio 
at Monterey and the pueblo at San Jose, give a sample of the 
people of Huropean culture. 

We found that the registers needed for our inquiry, namely 
those of baptisms, marriages, and burials, on the whole, were 
extant for the eiglit missions, but with certain losses and certain 
difficulties of access. The first book of marriages for Mission 
San Miguel Arcangel, covering the years 1797- 1853,^^ was not 
available, because it was stored in the mission itself rather than 
the diocesan archive. The first book of burials of Mission La 
Soledad, beginning about 179 1 and continuing to the end of the 
Hispanic period, officially is lost. It may be in private posses- 
sion, lie mislaid in some church deposit, or have been destroyed. 
A happier story is that of the first book of burials of Mission 
San Antonio de Padua, which at the time of our extraction of 
data Lilso was considered lost. Someliow it had drifted into 
private hands, but has now been returned to the diocesan 
archive in Monterey.^'* Finally, the first book of marriages of 
Mission San Luis Obispo was destroyed in a fire on 29 Novem- 

12. Bancroft, ///sfor>' of California, I, pp. 170-171, 31 1-313, and 568-571. 

13. The second book of the register of marriages begins in 1879, but 6 maiiiage 
entries, covering the years 1854-1858, occur at the end of the first book of baptisms. 
For flirther information, see Bowman, pp. 309~315. 

14. Ibid., pp. 303-315. At some time before the First World War. I-ather 
Zephyrin Kngelhardt (Mission Nucstra Scnora dc la Soledad, pp. 61-67) examined 
the first book of burials of Mission La Soledad; the book has disappeared since then. 
V/e are led to ooi4ectiiTe that it may have been midaid, as was the first book of 
marriages of San Miguel Arcangel, or may have drifted into private hands, as 
happened to tiie liist book of burials of San Antonio de Padua. 
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ber 1776, according to a notation by Father Jum'pero Serra in 
the new book he ordered prepared as replacement. The new 
book attempts to replace the lost entries from the Status 
Animanim or padron of the Indians and from popular knowl- 
edge. It was not possible to reconstruct the detail of the exact 
day, the witnesses, and much other information.^^ Thus ap- 
proximately the first 45 entries lack as full information as the 
others, and for our purposes turned out to be unusable. 

The three sets of mission registers that interest us here were 
part of a larger series of records kept at each mission under 
instructions from the parent Colegio de Propaganda Fide de San 
Fernando de Mexico, which trained and supervised the early 
Franciscan missionaries in California. In addition to accounts, 
each mission was supposed to keep, and did keep, the following 
groups: 

1. Register of Baptisms 

2. Register of Confirmations 

3. Register of Marriages 

4. Register of Burials 

5. The Status Animarum, or Padron, or census roll, which 
recorded the names of married adults, their children, wid- 
ows, and widowers, with detail on date of birth, baptism, 
and origin or native village. 

6. The Libro de Patentes, in which were transcribed docu- 
ments of importance and circular letters of higher author- 
ities, civil and ecclesiastical. 

The books constituting each register were bound in flexible 
leather with sides that overlapped. The paper within, of good 
quality to take ink, measured approximately 8 by WA inches. 
During the Hispanic period the books with blank paper were 
supplied by the Colegio de Propaganda Fide de San Fernando, 
and usually had from 300 to 350 leaves. The first and last leaves 
of each volume were usually left blank, the title being written 
on the obverse of the second folio. Invariably the Hrst book of 
baptisms has, following the title page, a brief history of the 
founding of the mission; all volumes may have some leaves 
devoted to data that especially interested the missionaries and 
authorities. The entries are written in ink and signed by the 
priest who officiated at the rite. Usually a maigin of perhaps an 
inch was left for a running number within each register, contin- 

IS. Engellmdt, JIftaloR San Udt Obtipo tn the Valley of the Bean, p. 186. 
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ued into the following books of the same register. Within the 
margiii the phests might note the names of the people baptized, 
married, or buried; whether Indian or gente de razon; if Indian, 
the village or rancheiia; and so on.^^ 

At best the information in the registers of baptisms, mar- 
riages, and burials is extensive. At a maximum, the baptismal 
entries give information for each individual which includes the 
date of birth, age when baptized, the Christian and sometimes 
the heathen name, the native village of the heathen Indian, the 
parents, their place of birth if known, and the nature of their 
relation to each other. The marriage entries give the name, the 
place of origin, the names of the parents, whether or not they 
were married, and the previous marital history of each of the 
new spouses. The burial entries list the name of the decedent, 
his village or tribal origin; sometimes the age and if not that, 
whether adult or child; the cause of death, if important; and 
religious inlbrmation concerning last rites and burial. Clearly, if 
in every case the officiating clergyman collected and recorded 
all the data which was possibly pertinent, the vital record would 
be as voluminous and accurate as any contemporary registration 
system could devise. Regrettably, he was not always able or 
willing to do so. The entries as they are in the registers represent 
usually a transcription or enlargement from notes made at the 
time of the rite. Transcription permitted the priest to cast the 
entries in a more nearly common form, but pressure of ministra- 
tion miglit delay transcription and, one suspects, in serious 
emergencies even lead to long delays and loss of notes. More- 
over, within the requirements set by the Church, there was no 
fixed form which had to be adhered to. The individual priest 
wrote what he wished in the way he wished. In the vast spaces 
of California it was almost impossible to apply strict super- 
vision, and the occasional visitas, which included inspection of 
the registers and the form in which they were kept, are invari- 
ably commendatory, regardless of what may have been said in 
private. 

As we have already suggested, the mission registers permit 
us to examine the records of two distinct ethnic categories, 
although the format of the entries is the same for both. One 

16. The system and format of mission regtsters are described \yith care in 
Engelhardt, Mission San Carlos Borromeo fCarmdo), p. 224. and San Miguel Arc- 
dngel, p. 40. See also Bowman, pp. 303-304. 
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group is the Indians, both as heathen at the moment of conver- 
sion and subsequently as neophytes in the mission. The other 
consists of what might loosely be caUed the white men, the 
gente de raz6n, predominantly Spaniards and Mexicans, who 
came with the missionaries and who supplied the manpower for 
the dvil and military establishment. With them came their 
families. All were forced to rely upon the missionaries for 
religious services, for imtil the middle 1830's there were no 
parishes, and even after the secularization of the missions the 
former missionaries continued to function as parish priests. It 
was only in 1836, fifteen years after the independence of 
Mexico, that the Mexican national government decided to 
request the Pope to detach the Californias, Alta and Baja, from 
the Bishopric of Sonora. The formalities took four years and 
resulted in consecration of a bishop with see in San Diego. 
Thereafter the American annexation led finally to the creation 
of a more elaborate arrangement of dioceses and the entrance of 
substantial numbers of new clergy. The process m^ be traced 
in the registers in the 1850's in the appearance of non-Hispanic 
priests, and a tentative choice of a language other than Spanish 
for the entries that eventually settled on Latin as the best 
compromise between Spanish and English. Thus, at first small in 
numbers, the people of European culture eventually came to 
outweigh the native element and to fill most of the pages of the 
mission books. At the end of the mission period and for two 
decades subsequently, the non-Hispanic people— that is, the 
Anglo-Americans, the French, the Irish, and other nationah- 
ties— began to make their numbers felt, despite the steady 
growth of the Hispanic population by natural increase and by 
immigration during the Gold Rush. During the 1850's they 
came to supersede the Hispanic component as the dominant 
ethnic group of European culture. 

It is theoretically possible to make an analysis of the birth, 
marriage, and death status of the two fundamental racial 
groups, Indian and Caucasian, and to study also certain other 
parameters, such as racial fusion. Furthermore, we should be 
able to study the mixing of subcomponent groups within each 
of the dominant racial groups. However, in practice we are 

17. Engelhardt, The Missions and Missionaries of California, IV pp. 9<h91 and 
195; Bancroft, History ofCtUfom^ IV. pp. 64-6S. 
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restricted to the data which actually can be extracted from the 
registers. The restrictions are onerous. They vary greatly from 
mission to mission and within each book as new priests assumed 
lesponsibiUty and imposed their personal preferences and idio- 
syncracies. Nevertheless, they m^ be summarized in the fol- 
lowing fashion: 

To begin with, there are the usual technical difficulties, some 

of which have already been mentioned: illegible handwriting; 
poor copy because of the deterioration of the paper (perhaps 
most of all through overuse)^® or penetration of ink to the 
other side of the leaf; all sorts of minor errors; and different 
formats, depending upon the priest and the exigencies of the 
moment. The result is that in all too many instances accessory 
information is lacking, sudi as identity of parents or birthplace 
of converts and couples being married. Even ages, where they 
are stated, are not exact. Usually the missionaries guessed at 
approximate age, given with the qualification **about'* (cerca 
de) or as a range, e.g., 10-15 years. Naturally there was a great 
deal of heaping. Indeed, in the age groups over 40 years, tlie 
vast majority of persons were specified as being precisely 50, 
60, or 70 years of age. Such imprecision in stating age is 
characteristic of similar records in the European world of the 
time. 

More serious than inaccuracy m reporting, however, is the 
frequent and for some missions almost universal lack of any age 
statement at all. For Mission San Carlos Borromeo, one of the 
worst offenders in this regard, in both the marriage and burial 
registers indication of age beyond the categories of child and 
adult is completely missing. In the registers of other missions, 
there is a greater range of reporting age, up to very good. In 
consequence, direct tabulation of age at death is sometimes 
possible and sometimes impossible; for all deaths recorded in 
the registers of the eight missions, it is, of course, impossible. 
Baptismal data are better, for the entries in the baptismal 
registers of the eight missions do give ages for two groups of 
people, the heathen Indians at the time of conversion, and the 

18. Vittually all holdert of the missloii legisteit now provide microfiljn for the 

uae of the public, as a result of the deterioration in the manuscripts brought about by 
much consultation. Unfortunately, the microfilm usually has been hastily made, 
without the care needed to make the tiim truly legible. 
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children of both Indians and gente de razon who were bom 
under the auspices of the clergy. Since the Church insisted that 
a newly-bom infant be baptized as quickly after birth as possi- 
ble, we can be reasonably certain that a pdrvulo of any ethnic 
origin was, in general, no more than a few days or weeks old at 
the time of baptism. To be suie, baptism might be delayed even 
longer for reasons of health, distance from the mission, or long 
spells of inclement weather, but such instances are a small 
percentage of the baptisms of pirvulos and more likely to be 
found among those of the children of the gente de razon than 
among those of the Indians, for the Indian settlements were 
either at the mission or visited fairly regularly and frequently by 
the missionaries. 

The difficulty in securing adequate data on age at death 
would be insurmountable were it not for the custom, well 
developed in some missions but not in others, of writing in the 
margin of the entry of death in the register of burials the 
baptismal number of the person if he had been baptized in the 
same mission. It thus becomes feasible, at considerable labor, to 
check back to the number in the book of baptisms, where either 
the birth or the age at conversion ordinarily will be noted. Then 
the difference in dates permits the estimate of age at death. We 
have done so by full year rather than to month and day. If we 
assume that the age at baptism is correctly recorded, this 
estimate will be correct to witliin plus or minus one year, surely 
so in the case of newborn children, but much less so and with 
increasing error for higher ages in the case of converts. Even for 
newborn children the error is laige by present-day standards; 
but the procedure is the best that can be obtained, because to 
calculate according to the month and the day of baptism or 
death would involve an inordinate additional amount of labor 
which, in most instances, would be wasted. We therefore, as a 
practical measure, are forced to rely upon averages by full year. 

A number of our eight missions adhered faithfully to the 
custom of including the baptismal number in each death entry 
for which it was possible. Mission San Carlos Borromeo did not. 
Since its registers presented the worst problems for our study, 
we describe those problems in some detail. The registers of the 
other missions presented similar problems in varying but lesser 
degree. In the burial registers of Mission San Carlos Borromeo 
during the several blocks of years, representing different mission 
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administrations, the baptismal numbers, with few exceptions, 
are omitted. In the remaining burial entries, the omissions of 
baptismal numbers occur frequently. The only sequence which 
is internally complete is that between 1799 and 1805 (nos. 
1,287 to 1,604). The years from the foundation of the mission 
in 1770 to 1793 have been studied in detail by a previous 
investigator, almost certainly Monsignor James Culleton, who 
woriced out the burials in detail. He wrote lightly in the margin 
the appropriate baptismal number beside the entry for each 
decedent, thus rectifying the omission of the missionary. Since 
these numbers are legible in the microfilm, which we consulted 
in lieu of the manuscript register, we were able to use them and 
here record our gratitude. 

With these exceptions, the only way in which one m^ 
recover the age of decedents without baptismal number— and 
they constitute at least half the total at Mission San Carlos 
Bonomeo-is to track them down one by one according to then* 
Christian name. We had therefore to go through the pertinent 
sections of the burial register and write down the personal name 
and year of death of each decedent. Then the entire register of 
baptisms had to be examined within the years covered in our 
study, and each name checked against the list of those whose 
deaths were recorded in the mission. 

For San Carlos Borromeo, close to 1,500 names were thus 
checked. Of these, 1,228 were found in the baptismal register. 
By difference, the age of death could be estimated for these to 
within one year. The remainder, 277 names, were not found in 
the baptismal register. The reasons for the deficiency are mani- 
fold. Many names were hopeless duplicates; others had under- 
gone changes during the person's Ufetime; in some instances the 
reconciliation was missed by sheer inadvertence. Indeed, the 
fact that nearly 82% of the missing ages at death were recovered 
must be counted something of an achievement. 

Our final result for San Carlos Borromeo, however, leaves a 
good deal to be desired, for the aggregate number of ages at 
death obtained through all methods by no means equalled the 
number of Indian baptisms. This deficiency is demonstrated by 
certain totals obtained through examination of all the entries in 
the baptismal and burial registers of Mission San Carlos Bor- 
romeo for the years of our study. A direct count showed that 
2,836 Indians were baptized between foundation of the mission 
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and its secularization at the end of 1 834.^^ Of these, 1 ,541 were 
converted gentiles and 1,295 were neophytes born in the mis- 
sion. Of the former, the death entries for 1,117, or 72.5%, can 
be identified in the register of burials; of the latter, 893, or 
69%. CoUectively, of the 2,836 Indians baptized at Mission San 
Carlos Borromeo, 2,010, or 70.9%, have been identified as 
having died in the mission. Those 277 whose deaths are 
recorded but whose names have not been found in the baptis- 
mal record must be added to the identified dead, making 2,287 
in all. There still remain, however, 549, or nearly that number, 
who were baptized but disappeared witliout trace from the 
mission record. 

Several reasons for the shortage can be suggested. The first is 
that in some instances the priest was unable to or neglected to 
record the death. The latter contingency would have been very 
rare, but circumstances sometimes threw an almost unbearable 
load upon the missionaries. The epidemic of 1802 at Mission 
San Carlos was a case in point, for during several weeks the 
missionaries were so occupied with the care of the sick and 
the administration of the last rites to the dying that they were 
unable to keep the record up-to-date, and easily may have failed 
to record numerous deaths. A second source of loss derives 
from the fact that many of those Indians who entered the 
mission survived past secularization and were buried elsewhere. 
As is well known, all missions, including San Carlos Borromeo, 
underwent in the middle 1830's what in some instances 
amounted to complete disintegration.^^ The neophytes spread 
out into the surrounding countryside and merged with the 
dvil population or, if they had been brought from a distance, 
returned to their native territory. Whoi many of these people 
died, their decease was not recorded in the local mission regis- 
ter. Some may have moved to the jurisdiction of other missions, 
the registers of which do record their deaths, but such entries 
are even more difficult to track down. 

19. The total of baptisms differs from any tabulated to date, as stated in 
Sherbume F. Cook, The FopulatUm of the California Indkms, 1 769-1970, p. 29. The 
reason lies in differing cut-off dates and, in part, in somewhat different criteria of 
selection. The same discrepancies will show up, in general, for all our data on 
baptisms, marriages, and burials for all eight of the missions. The data we adduce in 
thb study aie new assemblies based upon a new reading of the registers. 

20. The plundering of the missions by civil administrators, and the exploitation of 
the Indians, may be traced in some detail in Bancroft, History of California, III- IV. 
Bancroft, although sympathetic to the concept of secularization, admits that it was a 
disaster hi Califomhi (IV, pp. 43-44). 



oopy (lyhioa inaienal 



Ifinkm Registeit at Souioet of Vital Statistics 



191 



A third source of loss arises from those Indian neophytes 
who departed the missions even prior to secularization. They 
were the fugitives who caused so much trouble to the mission- 
aries. Most of them preferred the old, primitive, free ways, and 
upon absconding from the mission reverted to their aboriginal 
mode of living. The buna! register of Mission San Carlos Bor- 
romeo records several instances as early as 1780- 1790 of neo- 
phytes who went to die in their old rancheriias among the 
heathen. The volume of this kind of desertion was augmented 
notably in the last years of the missions, and undoubtedly 
accounts for a great many of the missing burial entries. 

In any event, it is evident that we must deal with a sample of 
the total Indian population which, at San Carlos Borromeo, is 
of the order of 70%. With the converted gentiles, fugitivism or 
absenteeism in some form was the chief cause of loss. Although 
there may have been appreciable bias in favor of the younger 
adult age group, ^e effect probably was not serious, and the 
sample, therefore, would reflect more or less faithfuUy the 
response of the whole. Since very few heathen were admitted to 
the mission community at Saji Carlos Borromeo after 1804, the 
disintegration of mission society upon secularization at that 
mission would have affected the death records only of those 
persons older than 30 years. Hence, there might have been a 
reduction in the apparent number of deaths at the mature or 
older phases of life. It is impossible to state how severe this 
curtailment may have been. 

The neophytes who were bom in Mission San Carlos Bor- 
romeo were less likely to have absconded permanently than 
those who were accustomed to the heathen existence of their 
youth. Far more important for the participation of the former 
group in the demographic history of the mission is the fact that 
they were continuously produced from the earliest years to the 
end of the mission period. Hence in 1834, the surviving Indians 
bom in the mission would show a spectrum of ages from 
newly-born to perhaps 60 years old. However, many of these 
survivors outlived mission supervision, and their deaths might 
never be recorded or might be recorded elsewhere. Hence, the 
sample available in the burial register includes only 70% of 
those who were bom in the mission and were itemized in the 
baptismal entries. This problem is discussed further in the 
section below on the neophytes who were bom in the mission. 

In general, what we have stated about the data taken from 
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the registers of Mission San Carlos Borromeo applies to the data 
from the other missions. We estimate that we have been able to 
obtain approximately a 70% sample for each of the other five 
missions for which we have obtained information on burials. A 
problem of considerably lesser dimension than for the Mission 
San Carlos Borromeo registers arose for those burial registers 
which almost invariably identified baptismal number, in that 
some of the baptismal numbers turned out to be wrong iuid we 
were not always able to locate the correct entry. The effect was 
to reduce our identifications by something less than 1%. Per- 
haps the major difference in the data from some of the other 
missions and those from San Carlos Borromeo Ues in the fact 
that upon exhausting the pool of local Indians within the 
mission territory-a circumstance that occurred at some time 
between 1804 and 1815 at different missions— a number of 
missions turned to the Central Valley for new converts, the 
so-called TulareAos or Tulares, who were almost all Yokuts, but 
were given their name In mission records because they came 
from the great reed swamps of the southern San Joaquin Valley. 
(The reeds were called tules in Mexican Spanish, from Nahuatl 
tollin or tullifi, a reed; tular is a collective form.) The bringing in 
of the Tularehos meant a new population of somewhat different 
age distribution when it entered the mission records. At the 
time of secularization, the Tularenos still included substantial 
numbers of neophytes who could remember aboriginal life and 
were younger than similar groups among the local Indians. 
Accorduigly, we have tried in our tabulations to keep data 
on the TulareAos or Tulares separate from the series for local 
gentiles. At the time of secularization, and afterwards for those 
^o remained within the recording of the missions converted to 
parishes, the disintegration of both local and Tularefto Indians 
was bringing about a substantial amount of intermarriage, as the 
search for new marriage partners among widows and widowers 
broke down linguistic and cultural differences. 



2. THE GENTILE COMPONENT OF MISSION INDIANS 

We first examine data on the heathen Indians who were brought 
to Christianity at the missions. Our information for this section 
comes from the baptism and burial registers. We must segregate 
our data into the two distinct groups of heathen who were 
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brought to the missions, the local gentiles (the missionary 
term), and the Tulares, for they came at different periods and 
had somewhat different characteristics. For the local gentiles, 
the process of conversion began as soon as the local mission was 
founded and lasted for periods ranging from 33 years to as little 
as 17 years after the foundation of the mission. At San Carlos 
Borromeo the period of conversion of local gentiles lasted from 
1771 to 1804; at Santa Cruz, from 1791 to 1814; at San Juafi 
Bautista, from 1797 to 1814. The changing content of the 
baptismal registers indicates clearly the ending of the initial 
period. 

During the phase of conversion of the local population, the 
missionaries went out into the countiyside in a continuing series 
of visits and brought to the mission those heathen who could be 
persuaded to come. Baptism came some time later, when the 
missionaries were persuaded that the Indians understood the 
rudiments of Christianity and were ready. If the selection of 
converts was entirely random with respect to age, and if the 
remaining population continued in a state of equilibrium, suf- 
fering merely the losses due to withdrawal to the mission, then 
the age distribution of the converts, regardless of the time 
involved, should be an accurate reflection of that of the aboritzinal 
pool. Two circumstances render these assumptions untenable. 

In the first place, the selection of converts may have been 
neaily random, but it was not quite so. For example, at Mission 
San Carlos Borromeo, of the first 50 baptisms, 4 were adults 
over 20 years of age, 9 were aged horn 10 to 19, and the 
remaining 31 were children under 10 years. Later, groups of 
middle-aged or elderly adults were brought in. To be sure, these 
variations cancel out over a period of years, but short-term data 
are likely to be unreliable. In the second place, the residue of 
the native population was adversely affected. The social and 
economic balance, which even in a primitive society is delicate, 
was upset by the mere withdrawal of numerous individuals. 
Furthermore, the native community, close to and in contact 
with the mission, was exposed to the diseases introduced by the 
gente de raz6n and communicated with devastating effect to the 
neophytes. 

Since conversion operated continuously upon a population 
steadily diminishing for other causes, Ihe total conversions 
recorded by the missions could never equal the aboriginal total. 
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even though the last native was swept up. How near it came to 
this total depended upon local circumstances. Cook has esti- 
mated elsewhere that the ratio of aboriginal population to 
conversions would be somewhere between 1.2 and 2.0.^^ For 
the eight missions here under study, the process of conversion 
went forward relatively smoothly: there was little physical 
conflict; there were no unusual epidemics. Hence a factor of 1.5 
is possible. If so, and if 13,971 persons were converted, the 
pre-contact population of the area of our eight missions would 
have been approximately 21 ,000 just before 1770.^^ 

Conversion of Indians from the Central Valley began only 
after the pool of local gentiles was exhausted. A series of ex- 
peditions to the Central Valley brought in Yokuts who had 
been persuaded or induced to come to the missions for conver- 
sion. Conversion of the Tularenos, a second phase of mlssioniza- 
tion, began sometime between 1805 and 1816 and was still 
under way at the time that the secularization of the missions 
brought it to an end. Three of our eight missions-San Carlos 
Borromeo, perhaps too far to the west, and San Miguel Arcangel 
and San Luis Obispo, the southernmost— did not participate in 
the conversion of the Tulares. San Antonio de Padua entered 
upon such conversion later than the other missions, since most 
of its baptisms of Tulares occuned in the years 1834- 1838. 
Since the conversion of the Tulares was under way but far from 
completed at the end of the mission period, our figure of 4,020 
Tulares baptized, whidi would indicate an aboriginal pool of 
perhaps 5,000 to 8,000, cannot be taken as an indication of the 
aboriginal numbers of the Yokuts. Cook has elsewhere esti- 
mated that as being of the order of 50,000.^ ^ 

In Table 3.1 we list the percentages of local gentiles and 
Tulares baptized. For convenience, we give the total of such 
baptisms for all eight missions as well; the numbers for each 
mission are given in Table 3.2. The totals of baptisms for each 
category represent new counts and differ somewhat from those 
given in earlier work. Some of the difference arises from normal 

21. Cook, Vie Population of the California Indians, 1769-1970, pp. 22-27. 

22. With very small discrepancy, this total is in agreement with that in 77ie 
Population of the California Indians, pp. 20-43. Our total here does not make 
provision for Mission San Francisco de Asfo and Mission San Jose. 

23. Cook, The Aboriginal Population of the San Joaquin Valley, California, 
passim, but csp. p. 70. l^c discussion does not separate out the Yolcuts clearly, since 
it proceeds by area and subarea. 
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TABLE 3.1 
Gentilee Baptised at Eight Miaaiona 

PEEtXST OF TOTAL 





Local Gentilea 

(20j 9/1/ 


Tularea 


Senta Clara 


29.6 


U5.6 


Santa Crus 


8.8 


13.1 


San Juan Bautista 


10.7 


27.2 


San Carlos Borromeo 


11.0 




La Soledad 


8.3 


12.1 


San Antonio de Padua 


lU.3 


2.0^ 


San Miguel Arcangel 


8.0 




San Liiis Obispo 


9.3 




Total 


100.0 


100.0 



^ Itostly 183^-1838 



human disagreement on the totals of long counts; some because 
of the discarding of entries not giving the information wanted 
here; yet others because of differences in years included. In the 
case of Mission Santa Qara, for example, our figure for local 
gentiles baptized is 4,139. That is for the years 1777 to 1810 
inclusive. We have omitted another 105 baptized in the years 
1811 to 1834, since they fell outside the main period. If they 
are added to our total, we arrive at 4,244 local gentiles bap- 
tized, as compared with the figure 4,240 used by Cook in earlier 
work.^ ^ 

Our purpose in compiling Table 3.1 is to give an idea of the 
relative weight of each mission in conversions. Mission Santa 
Clara was the giant, accounting for 29.6% of local gentile and 
45.6% of Tulare baptisms. The next most active mission in 
conversion of local gentiles (San Antonio de Padua) accounted 
for less than half as many. Mission San Juan Bautista, which was 
fourth in conversion of local gentiles, was second in conversions 
of Tulares. One can explain the differences in baptisms of local 
gentiles in terms of local numbers available, ease of access, and 

24. Cook, The Popuiation of the California Indians, 1 769- J 970, pp. 29-30. 
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the longer existence of some missions, but those terms do not 
fully explain differences in the conversions of Tulaies. One 
would expect Mission Santa Clara and the easternmost missions 
to have accounted for most, or all, of the Tulare baptisms, but 
such an expectation cannot explain why Mission Santa Cruz 
should be third in number of Tulare baptisms, nor does it fully 
account for the role of Mission Santa Clara as the most promi- 
nent in such baptisms. One suspects that the Franciscan adminis- 
tration of the province, perhaps in consultation with civil 
officials, made decisions on allocations. 

In Table 3.2 we show the distribution of age among converts 
at the eight missions at the time of baptism. The table is in the 
format we use for all further tables in this essay: a summary, 
followed by the data on each mission if available, the missions 
being arranged not in the order of foundation but in geograph- 
ical location from north to south. Where pertinent, this table is 
divided into part A, local gentiles, and part B, Tulares, to test 
differences that may show up. As we liave already indicated, the 
total usable baptisms of local gentiles come to 13,971, and 
those of Tulares to 4,020. Ages are arranged by 5-year intervals 
up to 24 years of age, and by 10-year intervals thereafter. The 
data do not warrant finer subdivisions. In order to achieve 
uniformity and to avoid heaping, the mean value of baptisms 
per year of age is shown for each period of time. Finally, the 
number of persons found in each age period is expressed as a 
percentage of total baptisms, and the age periods are grouped in 
larger imits— 0-9, 10-24, 25-64, and 65 plus— to discern 
broader pattems of age distribution. 

The two parts of the table indicate at once that there is 
considerable variation in the data from the missions for both 
local gentiles and Tulares. Furthermore, there is considerable 
difference in the age distributions of local gentiles and Tulares. 
In general, the local gentiles have high values for infants (but 
Mission San Luis Obispo is a puzzhng exception) and low 
ones for aged, as one would expect. For the relatively small 
proportion of local gentiles in the age group 10 to 14, particu- 
larly evident at Mission San Carlos Borromeo and Mtssicm San 
Antonio de Padua, we have no ready explanation; neither do we 
have one for the lower proportions, on the whole, in the age 
groups from 10 to 24. Otherwise, the age groups among the 
local gentiles, if placed on a graph, would show a remarkably 
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KLGUT MISSIONS 

Aoerage Nwibeifi 

of Persons 

Age in Total Nwiber Percent of Baptized Per 
leeopB of FtrsonB Total BapHama lecop of Age 



A, Local QmHUa (1??0'18W 



o-i» 


3,1*52 


2U.7 ) 


37.8 


690. U 


5-9 


1,825 


13.1 ) 




365.0 




1.078 


7.7 ) 




215.6 


15-19 


1,062 


7.6 ) 


22.7 


212.1» 


20-2k 


1,032 


7.U ) 




206. H 




1,606 


11.5 ) 




160.6 




1.550 


U.l ) 


35.6 


155.0 


U5-5k 


1,012 


7.2 ) 


101.2 


55-04 


dll 


5.8 ) 




fii 1 
01 .1 


65-7^ 


351* 


2.5 ) 




35.1* 


75-811 


132 


1.0 ) 


3.9 


13.2 


85 ♦ 


57 


O.k ) 




5.7 


Total 


13,971 


100.0 










Tularea (1806-1838) 






I126 


10.6 ) 


22.9 


85.2 


5-^ 


I193 


12.3 ) 


98.6 


10-lU 


U25 


10.6 ) 




85.0 


15-19 


372 


9.2 ) 


32.^ 




20-2l> 


507 


12.6 ) 




101,k 


25-3U 


895 


22.3 ) 




89.5 


35->»I» 


U17 


10. U ) 


k2,k 


ill. 7 




237 


5.9 ) 


23.7 




152 


3.8 ) 




15.2 


65.7»» 


78 


1.9 ) 




7.8 


75-811 


18 


O.k ) 


2.3 


1.8 


85 ♦ 


0 


0.0 ) 






Total 


U,020 


100.0 
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TABIE S,2 (ccntinuBd) 

SANTA CLARA 

Avevage fliwhet* 
of Peroone 

Age in Total Nmber Pufoent of Baptised Pbp 
lean of Pereona Tobal BapUmw lear of Age 



A. Looal Gentilee (1777-1810) 



0-U 


1,512 


36.5 ) 




302. U 


5-9 


U65 


11.2 ) 


93.0 




308 


7.5 ) 




61.6 


15-19 




D.O J 


lo.o 


ly .0 


20-2U 


213 


5.1 ) 




Ii2.6 


25- 3U 


362 


8.8 ) 




36.2 




UU5 


10.8 ] 


30.8 


U.5 




278 


6.7 ) 


27.8 




loo 


'».5 i 




1 fi o 

lo.o 


65-7U 


7i> 


1.8 ] 






75-8U 


26 


0.6 ) 


1 2.9 


2.6 


85 ♦ 


20 


0.5 ] 




2.0 


Toftal 


^»139 


100.0 








B. 


TulopeB (j 


1805-1850) 




0-l» 


152 


8.3 ] 


J 19.9 


30.>» 


5-9 


213 


11.6 ] 


k2.6 


lO-lU 


201 


11.0 ] 




hO,2 


15-19 


137 


7.5 


) 32.2 


27. U 


20-2U 


252 


13.8 




50.1* 


25-3»» 


M33 


23.6 ] 




J»3.3 


35->»l» 


20U 


11.1 ] 


, H5.1 


20. U 


»»5-5J» 


115 


6.3 ] 


11.5 


55-6H 


75 


h,l ] 




7.5 


65-7i» 


39 


2.1 


) 2.7 


3.9 


75-8»i 


U 


0.6 , 




1.1 


Total 


1,832 


100.0 
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TABEB 8»2 (oontinuBd) 

sarcA CRUZ 

of Persone 

Age in Total Number Percent of Baptized Per 
leare of Btrecnt Total BapHame leae of Age 



A, Looat Gmtilea (1?91'18W 



Q-k 


217 


17 6 ) 


35.6 




5-9 


221 


18.0 ) 


kk.2 




lllO 


ll.li ) 




28.0 


15-19 


72 


5.8 ) 


2k.6 


Ik.k 


20-2U 


91 


7.1» ) 




18.2 


25-31* 


196 


16.0 ) 




19.6 




M 


11.9 ) 




lk.6 




73 


5.9 ) 


37.7 


7.3 


55-6U 


kB 


3.9 ) 




I1.8 




22 


1.8 ) 




2.2 


75-8U 


3 


0.2 ) 


2.1 


0.3 


85 + 


1 


0.1 ) 




0.1 



Total 1,230 100.0 



B, Tularea (1810-18SS) 



0-k 


57 


10.8 ) 




ll.U 


5-9 


1*7 


8.9 ) 


19.8 


9.1* 


10-lU 


69 


13.1 ) 




13.8 


15-19 


7l» 


lU.l ) 




ll».8 


20-21+ 


85 


16.2 ) 




17.0 


25-3»» 


96 


18.2 ) 




9.6 


35-Wi 


52 


9.9 ) 


35.9 


5.2 




30 


5.7 ) 


3.0 


55-6I1 


U 


2.1 ) 




2.1 


65-lk 


3 


0.6 ) 




0.3 


75-8U 


2 


O.k ) 


1.0 


0.2 


85 ♦ 


0 


0 ) 




0 


Total 


526 


100.0 
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TABLE 3,2 (oontinued) 
Sa JUAH BAIKTISIA 

Average Number 
of Persons 

Age in Total SunAer Percent of SapHMd 2^i* 

Years of Persons Total- Baptis'-is ''-i:r r-r .-17" 



A. Local Gentiles (1797-1814) 



0-k 


316 


21.0 




63.2 


5-9 


210 


lU.l 


1 35.3 


1|2.0 


lO-ll* 


122 


8.2 




2k.k 


15-19 


132 


8.9 


) 2U.8 


26. i» 


20-2k 


116 


7.8 




23.2 




156 


10i5 




15.6 




176 


11.8 


) 37.0 


17.6 




105 


7.1 


10.5 


55-61* 


115 


7.7 




11.5 


65-7^ 


30 


2.0 




3.0 


75-8>i 


9 


0.6 


) 2.9 


0.9 


85 ♦ 


k 


0.3 




O.k 


Total 


1,1*91 


100.0 








B. 


TuUma (: 


1616-1833) 






151 


13.8 : 


, 30.1 


30.2 


5-9 


179 


l6.U ' 


35.8 


lO-lU 


83 


7.6 




16.6 


15-19 


92 


8.U 


1 25. U 


l8.1i 


20-2k 


103 


9.^ - 




20.6 


25-3U 


233 


21.3 1 




23.3 


35-UU 


115 


10.5 


^1.3 


11.5 




62 


5.6 


6.2 


55-6U 


U2 


3.8 . 




k.2 


65-7U 


30 


2.7 ] 




3.0 


75-8»i 


5 


0.5 ] 


1 3.2 


0.5 


85 + 


0 


0.0 ] 






Total 


1,095 


100.0 
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TABIS 3.2 (oontinuad) 

SAN CARLOS BORROHEO 

Aoeva^ Number 

of Persons 

Age in Total Number Feroent of Baptised Per 
leatB of Psreona Total BapHsme Year of Age 



A, Local GenUlee (177U1809) 







2h .0 ) 


lK).5 


7? I4 


5-9 


252 


16.5 ) 


50. u 


10-ll| 


103 


6.7 ) 




20.6 


15-19 


163 


10.6 ) 


27.0 


32.6 


20-2U 


IU9 


9.7 ) 




29.8 


25-3U 


162 


10.6 ) 




16.2 




135 


8.8 ) 


29. u 


13.5 


1»5-5U 


86 


5.6 ) 


8.6 


55-611 


67 


k.k ) 




6.7 


65-7U 


27 


1.8 ) 




2.T 


75-8U 


16 


1.0 ) 


3.1 


1.6 


85 + 


5 


0.3 ) 




0.5 



Total 1,532 100.0 



LA SOLEDAD 





A» Looal Gentiles (4 


\791-18W 






210 


18.1 ; 




2|2.0 


5-9 


107 


9.2 


) 27.3 


21. U 


lO-lU 


136 


11.7 




27.2 


15-19 


123 


10.5 


) 31.5 


2U.5 


20-2U 


107 


9.2 . 




21.U 


25-3U 


136 


11.7 : 




13.6 


35-W» 


136 


11.7 


, 39.5 


13.6 


»»5-5U 


119 


10.3 


11.9 


55-6U 


67 


5.8 




6.7 


65-7^ 


17 


1.5 ; 




1.7 


75-8U 


3 


0.3 


) 1.7 


0.3 


85 ♦ 


0 


0.0 : 




0.0 


Total 


1,161 


100.0 
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Tms Z»Z (oontinmd) 
LA SOLEDAD 

Average Number 
of Persona 

Agm in Total SuAer P»ro0nt of BapHmod 2Wr 
lean of Pereons Total BapHam Zear of Age 



B. TUlares (1806-1856) 



0-U 


66 


13.6 ) 




13.2 


5-9 


1*8 


9.9 ) 


23.k 


9.6 




61 


12.5 ) 




12.2 


15-19 


hi 


9.7 ) 


33.1 




20-2U 


53 


10.9 ) 




10.6 


25-3U 


119 


2k.k ) 




11.9 


35-UU 


hi 


8.1* ) 


U2.7 


li.i 




25 


5.1 ) 


2.5 


55-6I1 


23 


1*.7 ) 




2.3 




k 


0.8 } 




0.4 


75-8l» 


0 


0.0 ) 


0.8 




85 ♦ 


0 


0.0 ) 







Total U87 100.0 



8AH ABTOHIO IS PADUA 



A. Local Gentiles (1771-1814) 



0-4 


516 


25.8 } 




103.2 


5-9 


266 


13.3 ) 


39.1 


53.2 


lo-iu 


lOU 


5.2 ) 




20.8 


15-19 


139 


6.9 ) 


19.9 


27.8 


20-21+ 


156 


7.8 ) 




31.2 


25-3U 


2I18 


12.U ) 




24.8 


35-W 


187 


9.3 ) 


34.6 


18.7 


45-5U 


150 


7.5 ) 


15.0 


55-6U 


112 


5.7 ) 




11.2 


65-7U 


71 


3.5 ) 




7.1 


75-8U 




2.1 ) 


6.2 


4.2 


85 + 


11 


0.5 ) 




1.0 


Total 


2,002 


100.0 
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TABIE 8.2 (eontinmd) 



SAV ANTONIO D£ PADUA 



Age in 
lean 


Total liumbex' 
of PBreona 


Percent of 
Total BdpHme 


Average Numhev 

of Persons 
Baptized Per 
leap of Age 




S, TulareB (woatly 






0-1* 










5-9 


6 


7.5 


) 7.5 


1.2 




U 


13.8 




2.2 


15-19 


22 


27.5 


) 58.8 




20-2U 


lU 


17.5 




2.8 


25-31* 


111 


17.5 




1.1» 


35-l»U 


5 


6.3 


J 31.3 


0.5 




5 


6.3 


0.5 


55-611 


1 


1.2 




0.1 




2 


2.U 




0.2 


75-8U 






) 2.k 




85 + 










Total 


80 


100.0 







SAH MIGUEL ARG/QI6EL 



A, Local Gentilea (1797-1819) 



0-U 


160 


lU.U 


) 




32.0 


5-9 


12U 


11.1 


) 


25.5 


2U.8 


lO-lU 


59 


5.3 


) 




11.8 


15-19 


51 


U.6 


) 


16.0 


10.2 


20-2U 


68 


6.1 


) 




13.6 


25-3U 


166 


ll».9 


) 




16.6 


35-l»»» 


183 


16. 14 


) 


50.1* 


18.3 




98 


8.8 


) 


9.8 


55-6U 


115 


10.3 


) 




11.5 


65-7»i 


62 


5.5 


) 




6.2 


75-8U 


19 


1.7 


) 


8.1 


1.9 


85 + 


10 


0.9 


) 




1.0 


Total 


1,115 


100.0 
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TABLE 8,B (oontinued) 
SAH LUIS OBISPO 

Average Numbev 
of Persona 

Age in Total Amtev Fmeomt of BaptUed V9r 
Jacan of Fmnona Total BcpHma leap of Age 



A, Local GentiUa (17?3'1809) 



0-U 


15^ 


11.6 ) 




30.6 


5-9 


160 


13.6 ) 


25.7 


36.0 


lO-lU 


lo6 


8.2 ) 




21.2 


15-19 


13h 


10.3 ) 


28.6 


26.8 


20.2U 


132 


10.2 } 




26.U 


25-3U 


lao 


13.8 ) 




l8.0 


35-W» 


lli2 


10.9 ) 


40.2 


lU.2 




103 


T.9 ) 




10.3 


55-6U 


99 


7.6 ) 




9.9 




51 


3.9 ) 




5.1 


T5-8II 


Ik 


1.1 ) 


5.5 


l.U 


85 ♦ 


6 


0.5 ) 




0.6 



Total 1,301 100.0 



smooth curve. There is little doubt that it represents the normal 
aboriginal condition among the native populations of the 
area— a hi^ birth rate and a high death rate, which together 
result in a large youthful and a small aged population. The 

Tulares, in general, show larger values for the age groups 10 to 
24, and so come nearer normal expectation in an aboriginal 
population, but on the other hand have considerably lower 
percentages than the local gentiles in the age groups 0-9. The 
deficiency is most marked in age group 0-4. Since they liad to 
be brought considerable distances over rough terrain, the expla- 
nation may be that Yokuts with infants were more reluctant to 
attempt the journey or that, if they did, a substantial propor- 
tion of the infants died on the journey. 

The next steps in our examination of data require some 
preceding reflection on the nature of the sample. First, we are 
dependent on the statement of age in the death entries, made 
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by the missionaries. We have already commented on the prob- 
lems in such statements. Second, we have noted that for only 
about 70% of those baptized is there an identifiable burial 

record. Any consideration of the mortality displayed by gentile 
converts in the missions must start with that fact, for one 
important result is that if we use only the 70% sample, as we 
must, the older age groups will be spuriously truncated progres- 
sively among those baptized during the later years of the mis- 
sion period, since we cannot trace them past the middle 1830's. 
It therefore becomes mandatory for certain purposes to exclude 
the deaths which occurred beyond a relatively early age and to 
delete those gentiles who were baptized toward the end of the 
years of active conversion. 

Basically we have here what is actually two distinct immi- 
grant populations, a larger one and a smaller one, the entrance 
of both spread over a span of years. Accordingly, the formula- 
tion of ages cannot be considered a census. On the other hand, 
the deaths, within the limitations mentioned above, can be 
arranged in the form of a life table, where the age-specific death 
rates of the populations (qx) can be shown, as well as the mean 
expectation of life (ex) for each 1 0-year or 5-year age group. We 
have done so in Table 3.3. In this table the etimination of those 
gentiles who were baptized toward the end of the mission 
period has deleted the TUlares of all missions except Santa 
Qara. Hence the data shown are for local gentiles only, except 
for the division of the part of the table devoted to Mission 
Santa Clara into two parts, A for local gentiles and B for 
Tulares. For that reason, further, we do not repeat the data on 
the Tuhires in the summary. The exact value of e_x at birth is 
very dubious, because there were abnormally few deaths in the 
first age group, 0-4 years, while the values for the older age 
groups are probably too high because of fugitivism and survival 
past 1834. Similarly » the value of Bx for the last age group 
should be regarded as a convention, since we have little evidence 
on which to calculate the true value. These features are also 
seen in the distribution of age at death (Z>x). The Tulares at 
Mission Santa Gara show a distribution that is somewhat differ- 
ent from tliat of the local gentiles at the same mission, but 
actually nearer that of the local gentiles in general. The greater 
value of Cx for the age group 0- 4 may well be due to deficiency 
of data. 
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TABLE 3,3 

Age at Death of Local Gentilea 0iose Deaths Were Identifiable j 
1770-1834 (vcBpiable datee for eaoh miaaian). Data Presented in Life Table, 



sa mssiois 













r 


9 




A_li 


SOS 


1 |W 


in nnn 












JiTS 
'*I7 




Sr."* 










lO-lU 


562 


733 


8,60l» 


0.08519 


*1.188 


261.679 


30. *1 


15-19 


557 


727 


7.871 


0.09236 


37,538 


220,*91 


28.01 


20-2k 


669 


873 


7.1W» 


0.12220 


33.538 


182,953 


25.61 




1,165 


1,520 


6,271 


0.2ll238 


55,110 


1*9,*15 


23.83 


1 1. 


1,106 


1»4'»3 


H,75l 


0.30372 


*0,295 


9*, 305 


19.85 




952 


1.21^ 


3,308 


0.375»»5 


26,870 


5* ,010 


16.33 


55-6J» 


75U 


96U 


2,066 


O.UT628 


15,7*0 


27,1*0 


13.1* 


65-7U 


li82 


630 


1,082 


0.58225 


7,670 


ll.UOO 


10.5* 


75-8U 


23U 


305 


U52 


O.6TU77 


2,995 


3,730 


8.25 


85 ♦ 


113 


1U7 


IU7 


1.00000 


735 


735 


5.00 








SAVIA CLARA 








Age Groi^ 


A- 






% 


X 


X 


X 








A, 


Looal GenHlee 








o-* 


3*5 


1,301 


10,000 


0.13810 


yC el.fi 


306,033 


30.O0 


5-9 


210 


olH) 


8,619 


0.097*5 


•0,995 


259,«o5 


30.11 


10-ll» 


207 


828 


7,779 


0.106W» 


36,825 


218 •*90 


28.09 


15-19 


2ll» 


856 


6,951 


0.1231* 


32,615 


181,665 


26.1* 


20-2U 


215 


860 


6.095 


0.1*109 


28.325 


1*9,050 


2*.*5 


25-3»> 


323 


1.293 


5.235 


0.2*699 


*5.885 


120,725 


23.06 


35-UU 


298 


1.193 


3.9>»2 


0.30263 


33.*55 


7l4,8UO 


18.99 


U5-5U 


299 


1,397 


8,7*9 


O.U35I+3 


21,505 


*1,385 


15.05 


55-6U 


188 


752 


1,552 


0,U8U53 


11,760 


19,880 


12.81 




123 


»492 


800 


0.61500 




8,120 


10.15 


75-8U 


51 


20U 


308 


0.66233 


2,060 


2,580 


8.38 


85 + 


26 


lOU 


lOU 


1.00000 


520 


520 


5.00 
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SANTA CLARA 







• 








T 
X 










B. 










O-ii 


31 


301 


10,000 


0.03012 


^,2^8 


31)2,927 


3i».29 


5-9 


h5 


1»37 


9.699 


O.Ol»505 


'»7,Ji03 


293,679 


30.28 




Ik 


719 


9,262 


0.07762 


•»'i,513 


2116,276 


26.59 


15-19 


IQh 


1,011 


8,51*3 


O.II83U 


M),186 


201,763 


23.62 








7 S'^ 










25-3l» 


211 


2,051 


6,lJi2 


0.33393 


51.165 


127,390 


20.7^ 


-^p 1.1. 
35-'*'* 




1,390 


U.091 


0.33977 


33,960 


76 ,225 


18.63 




113 


1,098 


2,701 


0.1*0651 


21,520 


1*2,265 


15.65 


55-6l» 


69 


670 


1,603 


0 . 1*1796 


12,680 


20,7l»5 


12.9'» 


65-lU 


68 


661 


933 


0.7081*6 


6,025 


8,065 


8.6U 


75-81* 


21 


201* 


272 


0.75000 


1,700 


2,01*0 


7.50 


85 ♦ 


7 


68 


68 


l.QOOOO 


3>»0 


340 


5.00 








SMRTA CRUZ 








Age 




d 

X 


I 




^x 












toocA GentiUe 










50 


1»90 


10,000 


O.OI19OO 


U8,775 


30U,992 


30.50 


5-9 


83 


815 


9.510 


0.08569 


^5,513 


256,217 


26.9l» 


10-lH 


125 


1,227 


8,695 


O.lUlll 


to,H06 


2X0, TOk 


2l».23 


15-19 


90 


883 


7.I168 


0.11823 


35,133 


170,296 


22.80 


20-2il 


loe 


1,001 


6,585 


0.15201 


30,li23 


135,163 


20.53 


25-3^ 


1T8 


1,7J»7 


5.58U 


0.31285 


>»7,105 


lOkJhO 


18.76 


35-UU 


182 


1,786 


3,837 


0.1>65lt6 


29.UI1O 


57,635 


15.02 


k5-5k 


92 


903 


2,051 


0. 101027 


15,995 


28,195 


13.75 


55-6'» 


66 


6U8 


l,lii8 


O.56I1U5 


8,2liO 


12,200 


10.63 


65-7>» 


39 


383 


500 


0.76600 


3.085 


3,960 


7.92 


75-81» 


9 


88 


117 


0.75213 


730 


875 


7.W 


85 ♦ 


3 


29 


29 


1.00000 


li»5 


II15 


5.00 
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8M JUAH BMJTI8IA 





n 






"ix 






•x 








Looal Gentiles 










kk 


U07 


10,000 


O.0U070 


1*8,982 


3ltU,685 


3l».U7 


5-9 


76 


702 




O.OT317 


1*6 ,210 


295,703 


30.82 


10-lU 


89 


823 


8,891 


0.09256 


1*2,398 


21*9,1*93 


2d. 06 


15-19 


100 


92I* 


8,068 


0.111*52 


38.030 


207.095 


25.67 


20-2k 


98 


906 


7,ll*l* 


0.12689 


33.1*55 


169 ,065 


23.67 


25- 3U 


200 


1.8U8 


6,238 


O.2962I* 


53,11*0 


135,610 


21.71* 


35-'*U 


155 


1,1*33 


1*,390 


0.326 1*2 


36,735 


82.1*70 


18.79 


U5-5i» 


118 


1,091 


2,957 


0.36895 


2U,115 


1*5,735 


15.1*7 


55-6U 


107 


988 


1.866 


0.5291*7 


13,720 


21 ,620 


11.59 


05- (I 


00 


"l A 
OiU 


878 


0.691*76 






y • \J\j 


75-81* 


20 


185 


268 


0.69029 


1,755 


2,170 


8.10 


85 * 


9 


83 


83 


1.00000 




UI5 


5.00 








SAH CARLOS BORROMBO 










D 

X 


d 

X 


7 




T, 


7 


e 

X 








Local Gentiles 








0-U 


91 


813 


10,000 


0.08130 


1*7,968 


31*1, 1*5U 


3i».15 


5-9 


62 


55!* 


9,187 


0.06030 


l4l*,550 


293,1*86 


31.9»» 


IO-II4 


81 


723 


8,633 


0.08325 


1*1,358 


21*8.936 


28.83 


15-19 


87 


777 


7,910 


0.09823 


37,608 


207 .578 


26.21* 


2O-2U 


131 


1,170 


7.133 


0.16U03 


32 ,71*0 


169.170 


23.82 


25-3»» 


163 


1,1*56 


5,963 


0.21*1*17 


52.350 


137,230 


23.01 


35-kh 


161 


1,1*38 


1*,507 


0.31906 


37,880 


8U,880 


18.83 


h5-5h 


135 


1,206 


3,069 


0.39296 


2l*,66o 


1*7 ,000 


15.31 


55-6U 


119 


1,063 


1,863 


0.57058 


13.315 


22 , 31*0 


11.99 


65-7U 


U6 


1*11 


800 


0.51375 


5,9l»5 


9,025 


11.28 


75-8U 


30 


266 


389 


0.6889U 


2,500 


3,080 


7.91 


85 + 


13 


116 


116 


1.00000 


580 


580 


5.00 



U S0I£DAD 

(The burial register of Mission Huestra Seflora do Ta Soledad has been lost. 
Hence it is impossible to fonnilate any data regarding deaths, whetber Indian 
or eeitt« de ras&i, nor can snrvlTal bo ealculatod.) 



8A1 AITOnO DE RADOIL 
(The burial register for Mission San Antonio de Padua vas not available.) 
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SAH MIGU£L ARCAKSL 

























Looat GentiUB 








O-li 


38 


Ii26 


10.000 


0.0ll260 


I18.935 


I175.367 


^7.5^ 


5-9 


30 


336 


9. 57'* 


0.03510 


>»7.030 


426,432 


44.5l» 




33 


370 


9.238 


O.OI1OO5 


>»5.265 


379.>»02 


41.07 


15-19 


21 


235 


8,868 


o.oe65o 


U3,753 


333,777 


37.6I» 


20-2i| 


kS 


516 


8,633 


0.05977 


M.875 


290,024 


33.59 


25-3>i 


115 


1,289 


8,117 


0.15880 


7H.725 


248,169 


30.57 


35-W» 


123 


1.379 


6,828 


0.20196 


61,385 


173,li24 


25. to 




125 


1 li02 


5.'iJi9 


0.25729 






20.56 


55-61» 


135 


1.511» 


J»,0l»7 


O.37UIO 


32.900 


64,559 


15.95 


65-7U 


106 


1,188 


2.533 


O.I169OI 


19.390 


31,659 


12.50 


75-w 


75 


641 


1,3»»5 


0.62528 


9,2li5 


12,269 


9.12 


85 ■•■ 


*5 


5011 


yik 


1.00000 


2,520 


2,520 


5.00 








SAH LUIS OBISPO 














I 

X 




L 

X 




e 

X 


• 






Loaal Gtntilw 










87 


256 


10,000 


0.02560 


)i9.360 


U38.569 


I13.86 


5-9 


lU 


133 


9.7W 


0.0136J» 


48,388 


389.269 


39.95 


30-ll| 


27 


256 


9.611 


0.02655 


»»7,«H5 


340,821 


35.I16 


15-19 


1»5 


i»27 


9.355 


O.OI156I1 


»»5,708 


293,>(06 


31.36 


20-2l» 


n 


731 


8.928 


0.08187 


42,813 


247,698 


27. 7U 


25-3U 


186 


1.766 


8.197 


0.215>»U 


73,ll»0 


20l»,885 


25.00 


35-li'» 


187 


1,776 


6,^31 


0.27616 


55.J130 


131,7J»5 


20.49 


li5-5>» 


183 


1.738 


U.655 


0.37336 


37.860 


76,315 


16.39 


55-6U 


139 


1,320 


2.917 


0.45251 


22,570 


38.455 


13.18 


65-7i» 


102 


969 


1,597 


0.60676 


11.125 


15,885 


9.95 


T5-81» 




Ii66 


628 


0.7ll203 


3.950 


»t,760 


7.58 


85 ♦ 


17 


162 


162 


1.00000 


810 


610 


5.00 



There is little value in attempting to set this pseudo-life table 
alongside the many models available in the literature, for it is 

established by the peculiar and individual circumstances sur- 
rounding the Christianization of these particular Indians. It is, 
however, of value for the purpose of comparison among the 
eiglit missions and with other missions within the same province 
and elsewhere. 
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An alternative approach to the problem of mortality among 
the converted Indians is through an examination of survivorship 
in the missions. The essential point is that, whereas in con- 
structing a normal or ordinary life table we reckon the age at 
death from birth of each person, here we take the difference in 
years between age at death and age at conversion. Thus we deal 
with the number of years the neophyte lived after entering the 
new environment, an event which was signalized by the cere- 
mony of baptism. It may be noted that this examination of 
survivorsliip under altered conditions can be applied to any 
segment of a population which has been generated by mass 
migration so as to form a new demographic entity. Further- 
more, since we use the interval of two events recorded as each 
occurred, and make that calculation of interval ourselves, the 
data are free from the inaccuracies of missionary knowledge or 
estimate of age. 

Table 3. 4 A shows the number of years survived, in intervals 
of five years each, by the gentiles who were baptized m the 
decades between 1770 and 1809. We have data for six missions. 
For two missions, San Juan Bautista and San Miguel Arcangel, 
we have inckided data to 1815. The main table deals only with 
local gentiles, but we have included an appendix on the Tulares 
at Santa Gara with data from 1805 to 1834. The earlier the 
decade, the more complete the data. Our data, with very few 
exceptions, have a definite cut-off, manifest for those who lived 
to the period of secularization. This feature is evident in the 
lack of data, in general, for survivors in the 1800- 1809 group of 
more than 30 years and in the 1790- 1799 group of more than 
40 years. We have attempted to minimize the difficulties arising 
from the cut-off date by calculating the percentages and medi- 
ans for those who survived less than 30 years in the mis- 
sions, as well as for those who survived to the full 49 years 
provided in the categories of the table. The error introduced by 
our inability to trace survivors after secularization is of an order 
at which we can only guess. We estimate 2 to 3%— a magnitude 
which is considerable, especially since it weighs upon the longer 
terms of years of survival, but in the circumstances is not fatal. 

Table 3.4A exhibits certain features easily noticeable. In 
general, there is a progressive gradation in survival regardless of 
age at baptism and calendar year of conversion. Even more 
striking is the degree of variation in the experience at each 
mission, which is smoothed out in the summary. Mission San 
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Carlos Bonomeo shows a comparatively uniform picture, with 
little change during the mission period. The median span of 
years for aU local gentfles surviving less than 30 years at the 
mission was close to 8.9 years, and for the entire group sur- 
viving up to 49 years, the median was close to 10.2. The best 
record in terms of survivorship was that of Mission San Luis 
Obispo, at which the median span of years for local gentiles 
surviving less than 30 years after baptism was 12.7, and for the 
entire group surviving up to 49 years, 15.62 years. The other 
missions show considerably poorer records, with sharp variation 
in the experience of those baptized in one decade from that of 
those baptized in other decades. At Mission Santa Qara, for 
example, those baptized in the decade 1780-1789 show a 
median experience of 8.41 years of survival for those who 
survived less than 30 years after baptism and 9.61 for those who 
survived up to 49 years after baptism. For those baptized in the 
decade 1790-1799, the medians fell resi>ectively to 4.22 and 
4.35. In terms of survival after baptism, there was very real 
good or bad fortune according to the mission the local gentile 
was in. The difference in experience shows up very clearly in 
the totals for each mission and in the degree of variation among 
the cohorts. Experience for the Tulares at Mission Santa Ckra, 
incidentally, appears to have been slightly more favorable than 
for local gentiles, but the differences may be more apparent 
than real because of greater nearness to the cut-off years of 
secularization. We are at this time unable to account for the 
high degree of variation in the experience of most missions and 
for the great variability from mission to mission. We can only 
suggest that a reexamination of the history of tliese missions 
with this table in mind may well yield new and perhaps unex- 
pected insights. 

One question of considerable interest concerns the length of 
time the same Indians would have survived if they had remained 
in their aborigmal culture and had not been gathered into 
missions-even more if they had not had any contact with the 
Europeans. There is, of course, no basis at this time for an 
answer. The unavoidable establishment of contact with Euro- 
peans would have brought the diseases of the Old World in any 
event. If the coastal Indians of central California had not 
experienced the perhaps benign regime of the Franciscan mis- 
sions, their fate might have been even harsher under a civil 
regime of some kind, or under another European subculture. 
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In Table 3.4B the data from Table 3.4A for the total number 
of gentiles of all ages baptized from 1770- 1809, for whom we 
also have death entries, have been recast in the form of a life 
table. Since we have data on local gentiles for six missions in 
Table 3.4A, we have data for them for the same missions in 
Table 3.4B, plus an appendix on the Tulaies of Mission Santa 
Gaia. The critical columns are qx and e^. The variability of 
experience in the six missions in Table 3.4A shows up again in 
Table 3.4B. Column tells us that the expectancy of survival 
of a gentile upon conversion to Christianity was highest at 
Mission San Luis Obispo, with 17.4 years; next best at San 
Miguel Arcangel, with 14.9 years, and third best at Mission San 
Carlos Borromeo, with 13.3 years. It was poorest at Mission 
Santa Cruz, with 8.6 years. For all six missions it was 1 1 .6 
years. At Santa Clara, it was 9.6 for local gentiles and 7.8 for 
'Hilares, a difference that is to be explained in part by the 
shorter run of data on the Tulares and our inability to trace 
many of the longer-lived converts. The differences in values 
between these figures and the medians shown in Table 3. 4 A are 
due to the differences in weiglhting of the older members of the 
population. 

TABLS 3,^ 

Iear» Skmdvtd In Hi» MUaicne by ConovrU 

The data are tabulated in life table form. The first ooliam represents not 
arte Ixxi sunriv^l time in years lived after corafersion. Data frcrr, Tcihle 2.4A. 



Years 







^x 




fx 


^« 


T 

K 










SIX mssiOHs 








o-u 


2,7Ul 


3.661» 


10,000 


0.36639 




116, 2U2 


11.62 


5-9 


1,U71 


1.966 


6,336 


0.31029 


26 .765 


75. 1*02 


11.90 


10-l»t 


992 


1.326 


>«,370 


0.303»»3 


18,535 


U8,637 


11.13 


15-19 


762 


1,019 


3.0U 


O.33U75 


12,673 


30,102 


9.89 


20-2k 


571 


763 


2,025 


0.37679 


8,218 


17,»*29 


8.61 


25-29 


1»18 


559 


1.262 


O.U29H 


k.913 


9.211 


7.30 




287 


38I1 


703 


0.51(623 


2.555 


H.298 


6.11 


35-39 


lli7 


196 


319 


0,6lkk2 


1.105 


1.7*3 


5.46 




59 


79 


123 


0.61»22T 


ka 


638 


5.19 


li$-li9 


33 


kk 


kk 


1.00000 


220 


220 


5.00 
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TABIS 3,4B (eontinuBd) 



Years 



SAIHA CLARA 



O.JI 


1,320 


U,67* 


10,000 


0.^7^^ 


38,315 


95,99* 


9.60 


5-9 


iiSO 


1.753 


5,326 


0.329lli 


22,2U8 


57,679 


10.83 


lO-lli 


282 


1.177 


3,573 


0.329111 


111,923 


35,1»31 


9.92 


15-19 


233 


972 


2,396 


0.1*0567 


9,550 


20,508 


8.56 


20-21* 


ll«7 


6ll» 


I.I12H 


0.1»3117 


5,585 


10,958 


7.70 


25-29 


101 


Max 


810 


0.51975 


2,998 


5,373 


6.63 




50 


209 


389 


0.53727 


1,»*23 


2,375 


6.11 


35-39 


28 


117 


180 


0.65000 


607 


952 


5.29 


1»0-U1» 


9 


38 


63 


0.60317 


220 


3U5 


5M 




6 


25 


25 


1.00000 


125 


125 


5.00 



SAHTA CRUZ 



O-h 


*6o 


>l.51li 


10.000 


0.ii5ll»0 


387,150 


eju.TQo 


8.55 


5-9 




2,365 


5.W6 


0.ii3109 


215,175 


467,630 


8.52 


lO-lk 


11I8 


l,k52 


3.121 


0.b6523 


119.750 


252.1*55 


8.09 


15-19 


67 


658 


1,669 


0.39'i2l» 


67,000 


132,705 


8.95 


20-2i» 


62 


608 


1,011 


0.60136 


35.500 


65.705 


6.50 


25-29 


16 


157 


I1O3 


0.38957 


16,225 


30,355 


7.53 


30-3>» 


12 


118 


2I16 


O.U7967 


9,350 


lU.130 


5.7* 


35-39 


10 


98 


128 


0.76562 


3.950 


U,780 


3.73 


uo-uu 


3 


29 


30 


0.96666 


7T5 


800 


2.67 


U5-U9 




1 


1 


1.00000 


25 


75 





SAN JUAH BAOTISTA 



0-k 


388 


3,586 


10,000 


0.35860 


1*10,350 


980,595 


9.81 


5-9 


307 


2,837 




0.1*1*231 


21*9,775 


570,21*5 


8.89 


10-lU 


153 


l.Ulit 


3,5n 


0.39530 


11*3,500 


320,1*70 


8.96 


15-19 


88 


813 


2,163 


0.37586 


87,825 


176.970 


8.18 


20-2* 


63 


582 


1,350 


0.*3110 


52,950 


89,1*5 


6.60 


25-29 


51 


kTl 


768 


0.61328 


26,625 


36,195 


*.71 


30-3* 


28 


259 


297 


0.87205 


8,375 


9,570 


3.22 


39-39 


3 


28 


38 


0.7368* 


1.150 


1.195 


3.* 


UO-U* 


1 


9 


9 


1.00000 


*5 


*5 




*5-»i9 
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TABLE S*4B (oontuiued) 



Sears 

mroived fi* d, I. a L T m 

X m s X X XX 



SAS CARLOS BCRROMEO 



0-U 


305 


2,760 


10,000 


0.27600 


U 31 ,000 


1,333,U20 


13.33 


5-9 


2U2 


2,190 


7,2ll0 


0.302l«6 


307,250 


902,1*20 


12.1»6 


10-1^ 


168 


1,520 


5.050 


0.30099 


211».50O 


595,170 


11.79 


15-19 


131 


1.185 


3,530 


0.33569 


H»6.875 


380 .670 


10.78 


20-2k 


79 


71k 


2.3^5 


0.30ia»7 


99.1100 


233.795 


9.97 


25-29 


65 


588 


1.631 


0.1l3203 


66,850 


13U.395 


8.2li 


30.3U 


55 


'•97 


1.0^3 


o.i»76si 


39.725 


67.5'»5 


6M 


35-39 


36 


325 


5^16 


0.59523 


19.175 


27,820 


5.10 


ho-kh 


13 


U7 


221 


O.529M 


8,125 


8.6J15 


3.92 




1 1 


99 


99 


1.00000 


520 


520 





SAN MIGUEL ARCANGEL 



0-k 


2U1 


2,75'v 


10,000 


0.275'»0 


142,865 


11*9,012 


1U.90 


5-9 


123 


1,U06 


7,2l»6 


0.191*03 


32,715 


106,ll»7 


iU.65 


10-li4 


121 


1,383 


5,8U0 


0.23681 


25,71*3 


73,1*32 


12.57 


15-19 


106 


1 ,211 


U,U57 


0.27170 


19 ,257 


1*7,689 


10.70 


2O-2U 


89 


1,017 


3,2Jl6 


0.31330 


13,687 


28,1*32 


8.76 


25-29 


79 


903 


2.229 


O.I1O5U 


8.887 


U».7k5 


6.6s 


30-3^ 


79 


903 


1.326 


0.68100 


U,373 


5.858 


I1.I12 


35-39 


32 


366 




O.8652I1 


1.200 


1,W5 


3.51 


Ii0->»1» 


5 


57 


57 


1.00000 


285 


285 


2.50 


l>5->»9 

















SAB LUIS OBISPO 



OJl 


227 


2.219 


10.000 


0.22190 


W»».525 


1.7U2,650 


17.^3 


5-9 


138 


l,3l»9 


7,781 


0.17337 


355,325 


1,298,125 


16.68 


lO-lU 


120 


1.173 


6,l»32 


0.18236 


292,275 


91*2,860 


11*. 66 


15-19 


137 


1,339 


5,259 


0.251*61 


229,1*75 


650,525 


12.37 


20-2I* 


131 


1,281 




0.32678 


163,975 


1*21,050 


10.71* 


25-29 


106 


1,036 


2,639 


0.39257 


105,050 


257,075 


9.71* 


30-3U 


63 


616 


1.603 


0.38)»2T 


6^,750 


151.025 


9.I12 


35-39 


38 


371 


987 


0.37588 


>K),075 


80.275 


8.13 


liO-l»U 


28 


27>» 


616 


O.Vil»80 


23.950 


li6,200 


7.50 


>i5-li9 


16 


156 


3)12 


0.^56lli 


13.200 


22,250 


6.51 


50-5*» 


11 


108 


186 


O.58O6I1 


6.600 


9.050 


^.67 


55-59 


7 


68 


78 


0.87179 


2,200 


2.l>50 


3.1k 


60-61* 


1 


10 


10 


1.00000 


250 


250 
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TABEB S»4B (ocntinued) 



mmHved X, 



Jeare Swevivtd by Tulare Converta at Santa Clara 



o-k 


1»13 


^.073 


10,000 


0.1i0729 


39.818 


78.*3l» 


7.8I» 


5-9 


soil 


2.996 


5.927 


0.50582 


22,ll»0 


38,616 


6.52 


lO-lll 


ITS 


1,696 


2.929 


0.57903 


10,li05 


16,W 


5.63 


15-19 


81 


799 


1.233 


0.61»801 


11^68 


6,071 


It. 92 


20-2U 


33 


329 




0.7U881* 


1.358 


1,903 


1..38 


25-29 


11 


109 


109 


1.00000 






{ . 00 ) 



The value of ex for survivorship is, of course, much less than 
the corresponding expectation of life at birth found in Table 
3.3. In general, the values for ex move downward in a smooth 

cun^e for the groups sliowing longer survivorship, except for 
Mission Santa Clara, where the value for the group surviving 0-4 
years is markedly less than that for survivors 5-9 years and 
slightly inferior to survivors 10-14 years; and Mission San Juan 
Bautista, where the value for survivors 5-9 years is sUghtly 
inferior to that for survivors 10-14 years. The anomaly at 
Mission San Juan Bautista may be dismissed as a random varia- 
tion of small significance, but that at Mission Santa Clara points 
to heavier mortality in the first years after baptism than at 
other missions. 

If vvc Luin our attention to column qx, we find a numerical 
expression of the very liigh death rate, which, witli some varia- 
tion, rises slowly, but is relatively stable for most missions at 
between 300 and 400 per thousand up to 25 years after bap- 
tism. The better chance for survival at Missions San Luis Obispo 
and San Miguel Arcangel is evident in distinctly lower death 
rates up to the group of 25-29 years of survival. 

It is of further interest to discover whether length of survival 
in the mission varied with the age at conversion. In order to do 
this, we re-sort the data by specific age at conversion, in 
particular of the younger component. The first is 0- 1 years. 
The double year is necessary because only the full year is used 
for age determination, and baptism did not necessarily coincide 
with birth. If a child was bom on 31 December 1779 and died 
on 2 January 1 780, he would have lived less than one year, or 0 
years, but he would be recorded as having been 1 year of age. If 
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he was born on 2 January 1779 and died on 31 December 1780, 
he would still be recorded as only 1 year of age. On the other 
hand, if both baptism and death fell within the same year, the 
age would be 0 years. The second age group wfll be 2-4, the 
third 5-9, and so on. 

The numbers are given in Table 3.5, together with the mean 
and median age of survival for each age group of converts. We 
have data on the local gentiles for six missions and on the 
Tulares for Mission Santa Clara, the latter placed in an appendix 
as in the preceding tables. Table 3.5 also shows the percentage 
of each age group who survived less than 2 full years. These 
values are calculated for the converts who survived as long as 29 
years, and for those who survived as long as 49 years. Since we 
use the same data as for Tables 3.4A and 3.4B, there will be, in 
general, the same variability among missions, even though the 
data have been arranged in another way. 

TABLS 3,S 

Tmm of Survival of Convtrta 

iMom manftvad aooording to ago of o o M O Pt at boftim* 
TeS>lo in two peaete, 0-B9 and 0^49 jfoare tunHvod* 



Aw of Oonverta 



mapoivod 


0-1 




6-9 






iS-44 


4i-64 


8S * 








SIX masioHS 










0-1 


323 


83 


99 


6U 


135 


2k1 


229 


i26 




18)» 


120 


m 


106 


219 


356 


227 


TO 


5-9 


132 


150 


197 


135 


233 


372 


2llj 


57 


10-lU 


93 


87 


137 


86 


151 


285 


lh3 


31* 


15-19 


Tl» 


91 


111* 


6U 


122 


20U 


106 


12 


20-2ti 


56 


65 


66 


53 


109 


IUT 


63 


8 


25-29 


58 


38 


71 


30 


66 


107 


ko 


3 


Total 0-29 


920 




881 


538 


1,035 


1,718 


1,022 


310 




7.90 


10.75 


11.11 


10.52 


10.57 


10.28 


8.60 


5.1»7 


Nedian 


li.SB 


8.60 


9.18 


8.67 


8.51 


8.U 


6.29 


3.2k 


Percent surviving 
lesB than 2 years 


35.1 


13.1 


11.2 


11.9 


13.0 


ik.k 


22.lt 


I1O.6 



30-3li 


30 


U3 


51 


28 


^5 


68 


2k 


1 


35-39 


20 


15 


26 


15 


3I1 


37 


5 


0 


liO-bli 


8 


5 


16 


10 


12 


10 


1 


0 






I 


11 




k 


ri 


0 


0 


Total O-I19 


987 


701 


985 


593 


1.130 


1,839 


1.052 


3U 


Mean 


9.89 


13.09 


13.83 


12.90 


12.72 


11.95 


9.31 


5.56 


Median 


U.78 


9.92 


10.71 


9.69 


9.53 


9.25 


6.63 


3.26 


Paroant aurviTing 
lass than 2 Tears 


32.7 


11.8 


10.1 


10.8 


11.9 


13.h 


21.8 


I1O.5 
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7mm 



Age of Converts 



BUfvived 


0-1 


2-4 


5-9 


10-14 


16-24 




4i-64 


66 i- 








SAHTA CLARA 










0-1 


207 


25 


ji 




62 


117 


81 


33 


2-U 


115 


51 


xi 

6U 


1 . 

kl 


60 


xzk 


89 


20 


5-9 


77 


52 


1»0 


3k 


5% 


91 


63 


18 


10-11* 


63 


35 


35 


23 


23 


80 


Ul 


6 




Kb 


35 


31 


19 


29 


CO 


Si- 




20-2% 




21 


12 


17 


2l» 


33 


15 


1 


25-29 


30 


8 


U 


9 


15 


23 


10 


0 


Total 0-29 


560 


227 


22% 


169 


267 


520 


330 


80 


Mean 


7.98 


8.57 


9.IH 


9.91 


9.08 


8.69 


7.67 


%.63 


IMiao 


I1.17 


8.61 


7.13 


7.57 


6.06 


6.0% 


l».83 


3.05 


Percent surviving 


















less than 2 years 


35.7 


11.0 


13.8 


15. 


23.2 


22.5 


2U.5 


l»1.3 



30-3% 


15 


10 


8 


8 


5 


6 


3 


0 


35-39 


8 


5 


3 


% 


6 


5 


0 


0 


%0-%% 


3 


1 


2 


2 


2 


1 


0 


0 






1 








c 


0 


0 


Votal 0»%9 


610 


2%% 


239 


183 


260 


532 


333 


80 


Naan 


9.39 


10.%5 


11.13 


11.85 


10.3% 


9.29 


7.90 


%.63 


Media 


%.56 


9.%2 


8.06 


8.60 


6.67 


6.37 


%.88 


3.05 


fttroaut «iirviiriiia 
less thia 2 yean 


33.9 


10.2 


13.0 


1%.2 


22.1 


22.0 


2%.3 


%1.3 



SMRA CRUZ 



0-1 


20 


18 


28 


20 


22 


%9 


19 


6 


2-% 


U 


25 


51 


3% 


%2 


60 


28 


7 


5-9 


7 


21 


35 


30 


3% 


75 


31 


% 


10-1% 


11 


13 


2% 


16 


20 


%9 


13 


3 


15-19 


2 


8 


18 


10 


12 


15 


7 


0 


20-2% 


6 


6 


15 


6 


8 


15 


% 


0 


25-29 


1 


1 


% 


1 


0 


2 


0 


0 


Total 0^ 


58 


92 


175 


117 


138 


285 


102 


20 


Mean 


7.69 


7.91 


8.75 


7.71 


7.71 


7.58 


7-10 


U.90 


Median 


U.i>5 


5.71 


6.26 


5.75 


5.7% 


5.90 


5.65 


3.71 


Percent surviving 


















len than 2 Tears 


3%.5 


19.6 


16.0 


17.1 


15.9 


17.2 


16.6 


30.0 



30-3«t 


2 


1 


% 


1 


0 


2 


0 


0 


35-39 


1 


3 


3 


1 


1 


2 


1 


0 


kO-hk 


0 


2 


0 


1 


0 


0 


0 


0 


k^-kg 


0 


0 


0 


0 


0 


0 


0 


0 


Total O-U9 


61 


98 


182 


120 


139 


289 


103 


20 


Mean 


8.99 


9.78 


9.75 


8.U5 


7.92 


7.96 




k.90 


Median 


%.66 


6.%3 


6.71 


6.00 


5.81 


6.03 


5.73 


3.71 


FarceBt aurvivlBg 
lasa tliaa 2 yaara 


32.6 


18.% 


15.% 


16.7 


15.6 


17.0 


16.% 


30.0 
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TUSaS 3,5 (oonUmtd) 



mopviimd 








Aa» of Converte 














lO-U 








66 * 
















0-1 


19 


6 


11 


3 


16 


22 


26 


11 




10 


16 


30 


19 


60 










CX 






32 


56 




kn 


T 




A 
0 


11 


18 


15 


30 




cO 


1 


15-19 


3 


7 


12 


8 


12 


27 


15 


2 


20-2U 


1 


9 


6 


9 


16 


IJ. 


9 


0 


25-29 


7 


10 


13 


3 




12 


2 


1 


Total 0-29 


78 


95 


135 


89 


196 


253 


161 


3k 


Mean 


6.90 


11.12 


10.23 


10.35 


8.96 


9.»*3 


8.32 


5.31 


Ifediaa 


5.2k 


8.I16 


7.95 


8. $2 


8.75 


IM 


6.69 


I1.5O 


Fareant surviviot 


2I1 k 


8A 


8.2 


3.i> 


8.2 




Ifi 2 


jm'3 




9 
9 


6 


8 


2 


5 




1 


V 


35-39 


0 


1 


0 


0 


0 


2 


0 


0 


liO-Wi 


0 


0 


0 


1 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


0 


Total O-U9 


ftL 


loe 


H»3 


92 


201 


258 


162 


3II 




T.es 


12.6U 




11.19 


9.5l» 


9.92 


8.^7 


5.31 


MaaiaM 


5.60 


8.97 


8.39 


8.75 


8.98 


7.65 


6.75 


il.50 


Percent surviving 
less than 2 years 


23.5 


7.9 


7.7 


3.3 


8.0 


8.5 


16.1 


32.3 



SAN CARLOS BOPRCMEO 



0-1 


1*7 


16 


15 


5 


23 


16 


33 


111 


2-U 


25 


17 


12 


5 


35 


2U 


lU 


5 


5-9 


19 


28 


55 


23 




58 


29 


6 


10-1% 


5 


17 


31 


10 


35 


kj 


18 


7 


15-19 


6 


22 


2l» 


ll 


35 


31 


9 


2 


2Xh2k 


7 


9 


Ik 


9 


17 


21 


3 


0 


25-29 


7 


6 


12 


3 


12 


17 


2 


0 


Total 0-29 


116 


115 


163 


59 


201 


2U 


108 


3% 


Mcao 


6.55 


10.87 


U.79 


ilM 


11.13 


12.17 


7.J»5 


5.55 


Median 


3.32 


9.38 


9.95 


. 9.2k 


9.82 


10.86 


5.21 


3.80 


Percent surviviag 
IMS than 2 jears 


hO,5 


13.9 


9.2 


8.5 


11.5 


7.5 


30.6 


ltl.2 



30-3«i 


3 


12 


10 


7 


13 


9 


3 


0 


35-39 


3 


1 


10 


5 


9 


8 


1 


0 


iiO-liU 


1 


0 


3 


1 


3 


It 


0 


0 


k^k9 


2 


0 


5 


0 


2 


2 


0 


0 


Total 0->i9 


125 


128 


191 


72 


228 


237 


112 


3l» 


Mean 


9.1'« 


13.11 


15. 6U 


15.73 


1U.13 


II..61 


8.39 


5.55 


Median 


3.86 


10.68 


12.16 


11.75 


11.71 


12.18 


5.55 


3.80 


Percent survivlac 
less than 2 years 


37.6 


12.5 


8.6 


7.0 


9.9 


6.7 


29.5 


kl,2 
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TABLE 3.5 (oontinued) 



of GoHVtrtt 



atom 


(hi 


t-4 


9-9 


10-14 


1<-M 


»S-44 


45-64 


86 * 






sua MZGUBL MBdtKSBL 










0-1 


17 


11 


10 


3 


3 


23 


26 


27 


2^ 


8 


7 


15 


3 


9 


30 


30 


19 


5-9 


k 


10 


11 


6 


111 


u 


22 


15 


10-lU 


3 


1 


15 


10 


18 


39 


23 


12 


15-19 


1 


10 


11 


7 


8 




23 


k 


20-2U 


3 


8 


7 


6 


10 


30 


22 


3 




8 


5 


10 


U 


6 


27 


18 


1 


Total 0-29 




52 


79 


39 


68 


232 


l6k 


8l 


Mean 




11.77 


12.02 


ii*.o8 


13.08 


13.20 


11.97 


6.32 


Median 


3.87 


9.00 


11.17 


13.75 


12.22 


12.82 


10.87 


8.^6 


1MB than 2 yeari 


38.6 


21.2 


12.7 


7.7 


^.ll 


9.9 


15.9 


33.3 


30-31* 


6 


7 


7 


1 


9 


32 


16 


1 


35-39 


5 


k 


3 


1 




13 


2 


0 


kO-Uk 


0 


1 


3 


0 


0 


0 


1 


0 




0 


0 


0 


0 


0 


0 


0 


0 


Total 0-i*9 


55 


6lt 


92 




81 


277 


183 


82 


Man 


lli.bS 


16.13 


19.l»2 


15.13 




16.57 


13.97 


6.6^ 


Median 


8.li3 


17.00 


13.33 


ll(.25 


ll>.03 


15.65 


12.93 


8.68 


Ftrccnt ainnriviiig 
less than 2 years 


30.9 


1T.2 


10.9 


7.3 


3.7 


8.3 


Ik, 2 


33.0 
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TABa 8.S (oontinmd) 











Age of Convert 8 








0-1 






10-14 


16-24 


26-44 


46-84 


96 * 






BAR cms OBISPO 










0-1 


13 


5 


\ 


7 


9 


20 




35 


z-k 




It 


5 




13 


26 


25 


7 


5-9 


b 


5 


11 


10 


31 


4l 


29 

—w 


7 


10-1 u 


3 


10 


ll» 


12 


25 


30 


20 


5 


15-19 


8 


9 


18 


16 


26 


37 


21 


2 


20-2k 


5 


12 


32 


6 


oil 

3* 


34 


10 


4 


25-29 


5 


8 


21 


10 


27 


26 


8 


1 


Total 0-29 


lib 


?3 


J.U5 




165 


21U 


157 


61 


HtflO 


u.io 




li .y9 


14. 3 1 


15.»*9 


13.59 


8.91 


5.30 


Median 


8.75 




SO. 78 


lb. TO 


15.87 


13.33 


6.64 


4.36 


Pttrecot sianrivliig 
}jt»» tbaa 2 jean 


29.5 


9.U 


3.8 


10.8 


?. f 


9.3 


28.0 


57.4 


30-3'* 


2 


7 


lU 


9 


13 


19 


1 


0 


35-39 


3 


1 


7 


b 


\k 


9 


u 


A 

Q 


•HI— 


g 
e 


1 


8 


b 


7 


5 


X 


u 






3 


\ 


2 


2 


k 


A 

u 


A 

u 


50-5* 


1 


2 


1 


0 




2 


0 


0 


55-59 


0 


0 




0 


3 


0 


0 


0 


60-611 


0 


0 


0 


0 


1 


0 


0 


0 


Total 0-49 


5»* 


65 


139 


81i 


209 


253 


159 


61 


Mean 


16.55 


19.65 


22.73 


19.5»» 


l8.6>i 


16.86 


9.27 


5.30 


Median 


15.62 


19.73 


22.66 


17.81 


20.73 


16.28 


6.81 


4.36 


Percent survivin{( 
ttan 2 years 


2l».l 


7.7 


2.9 


8.3 


4.3 


7.9 


27.7 


57.4 
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I*ar» of Survival of AiZaiw Oomorto at Santa Clara 






wrototd 








Aa9 of Convorts 










i-4 


6-9 


10-14 




2B-44 






0-1 


16 


5 


16 


25 


l»7 


32 


19 


2 


2-k 


8 


18 


17 


25 


77 


75 


28 


V 


5-9 


0 


10 


16 


37 


61i 


108 


62 


10 


10-Xli 


1 


8 


26 


21 


30 


53 


97 




15-19 


1 


8 


9 


8 


13 


29 


12 


2 


20-2U 


2 


3 


3 


6 


5 


5 


8 


1 


25-29 


0 


2 


0 


2 


U 


3 


1 


0 


Total 0-29 


28 


5>i 


87 


121* 


2l«0 


305 


157 


29 


Mean 


U.25 


9.36 


8.57 


7.92 


6.96 


8.10 


8.52 


8.1i7 


Median 


1.75 


7.00 


6.26 


6.62 


U.8U 


7.11 


7.5>» 


7.71 


Percent lurvlvlng 
Xeaa than 2 yeaxe 


57.1 


9.3 


18.V 


20.2 


19.6 


10.5 


12.1 


6.9 
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From Table 3.5 we may draw three conclusions. First, the 
survival time was very short among the youngest converts, those 
under 2 years of age. Second, after the age of 2 years, the 
survival time for the local gentiles in the summary for the six 
missions shows a consistent mean of 10 to 14 years for those 
vfho were from 3 to 44 years of age at the time of baptism. The 
medians for the same age groups are somewhat lower. This 
phenomenon is illustrated also in Table 3.4A, where persons of 
all ages are consolidated. The summary sheet averages out, of 
course, considerably wider variation in the means for each 
mission; but, in general, for each mission there is the same 
pattern, although the exact range of the means and medians 
varies. Third, the survival time became much shorter in the two 
groups aged 45-64 and 65 and over at the time of baptism. This 
finding is, of course, to be expected, for the duration of life 
under any circumstances is truncated severely in this range of 
years. In general, then, if we omit from consideration a high 
infant mortality and the normal curtailment of life at what was 
then great age, we find the average survival time of converts 
among local gentiles to be remarkably uniform in a series of 
ranges varying for each mission, but which for all six missions 
show a value not far from 10 years if survival is limited to 29 
years and 12 years if survival time is extended to 49 years. The 
Tkilares, because of paucity of data and the special circum- 
stances of their entrance into mission life, present a case apart, 
which nevertheless had somewhat higher values of survival in 
the aggregate than those for the local gentiles at Mission Santa 
Cruz. There may have been a weeding out of some of the 
weaker individuals in the selection of converts and in the long 
journey from the Central Valley to the coastal missions. 



3. THE NEOPHYTES BORN IN THE MISSIONS 

The children bom to Indian parents who were converts consti- 
tute for our purposes the first generation of native-bom, corre- 
sponding to the children bom in the new enviroiunent to any 
group of immigrants. Since tiiey were baptized immediately or 
almost immediately after birth, their age at baptism may be 
taken uniformly as 0 years, and indeed can be allocated to 
categories expressed in days or weeks. Their lives were spent in 
the missions or under the influence of the missionaries. They 
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resorted relatively little to fugitivism, and most of their deaths 
whidi occurred prior to secularization may be found in the 
burial register. Our overall sample is excellent, since we have the 
age at death for approximately 70% of those baptized. The 
miuority of the 30% whose names are not in the burial regbters 
survived the final dissolution of the missions in the middle 
1830*8. 

At each mission, gentile conversions ceased after a span of 
years, varying from mission to mission, as the pool of local 
gentiles was exhausted. Births at the mission, on the contrary, 
continued up to and indeed beyond the final years. Conse- 
quently, there is a progressively diminishing age beyond which 
one would not expect to find the deaths of those bom in the 
mission because of the scattering of the neophytes upon secular- 
ization. Our best information on age at death is on the first few 
cohorts bom at the missions, since the life spans of those 
cohorts were by and large concluded by the end of the mission 
period. For example, for the cohort bom in the years 1775- 
1779, our first, we have the age at death for 119 of the 
135 recorded as baptized, tliat is, for 88.1%. In general, the 
proportion of deaths known to baptisms recorded declines as 
the cohorts move toward 1834. For the cohort born in 
1825-1829, our information on age at death covers 63.4%, but 
for the cohort 1830- 1834, the last, we have age at death only 
for 31.1%, This fact puts a limit on the parameters in vital 
statistics which may be analyzed for this population. We cannot 
plot the distribution of age at death; we cannot formulate a 
proper life table; we cannot determine the survival time of those 
bom in the miadcm. There are left, however, two possibilities 
for studying the births which occurred in the missions. One of 
these is an analysis of the cohorts as they came into being with 
the passage of the years. The other is through the annual reports 
of the missionaries at each mission listing the total number of 
neophytes, since through those we can estimate the approxi- 
mate crude birth rate. We first discuss the former possibility. 

In Table 3.6 we present the data on 5-year cohorts of Indians 
bom in the mission, beginning with the quinquennium 
1775-1779. Prior to 1775, only 9 were baptized, 6 at San 
Carlos Borromeo and 3 at San Luis Obispo; we have omitted 
them as too small a number to consider. From the quinquen- 
nium 1775-1779, inoeasing numbers of neophytes were bom 
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in the missions, the total for all missions rising from 135 in 
1775- 1779 to 918 in 1805- 1809, when it reached an all-time 
peak. Thereafter the total feU to 778 in 1810- 1814 but rose to 
901 in 1820-1824. The total of baptisms for 1825- 1829 repre- 
sents a marked drop, and that of 499 for 1830-1834 an even 
larger one, but by then the missions were already under pressure 
from the state and the civil population. The numbers of bap- 
tized, essentially those born, in each 5-year period are shown in 
the table, together with information on age at death arranged 
by age group from birth to a maximum of 54 years. It is 
probable that infants and very young children were kept at the 
mission and that their deaths were quite consistently recorded. 
Consequently, these groups provide perhaps the only stable 
baas for a direct estimate of mortality in the missions. If we 
attempt to include the deaths of those who reached more 
advanced years, we at once encounter the difficulty that each 
cohort differs from its predecessors and followers because of 
the universal cut-off date in the middle 1830's. This condition 
may be appreciated by considering the recorded deaths of 
persons over 4 years old as given for the cohorts in Table 3.6. 
The increase in totals of baptisms by quinquennium and the 
corresponding increase in deaths of people from 5 on give a 
rising total of deaths imtil the quinquennium 1805- 1809. They 
fall thereafter to 12 in 1825-1829 and 1 in 1830-1834. The 
difficulty is even more apparent by a simple ^ance at the blanks 
in the data for the more advanced age groups, for beginning in 
1790- 1794 we have no information on deaths for people over 
44, and that gap moves into progressively lower age groups until 
for the cohort bom in 1830- 1834 it reaches the age group 5-9, 
for which we have only 1 recorded death. Tliese deficiencies in 
our data make suspect the apparent improvement in infant 
mortality shown for the cohort bom in 1830- 1834. 

The persons in the age group 0-4 years show values for crude 
mortality ^ich are quite erratic when the recorded deaths are 
expressed as a percentage of the number baptized. (See Table 
3.6.) In the summary for the six missions for which we have 
burial as well as baptismal data, the values for the cohorts bom 
in 1785-1789 and 1800- 1804 are relatively low, that for 
1785-1789 very much so. We know that the quinquennium 
1800- 1804 was marked by a number of epidemics and that in 
one, at San Carlos Borromeo, the missionary in charge noted in 
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the burial book that he simply did not have the time to keep a 
proper record. Hence it is Hkely that the low value of deaths for 
that period is spurious at San Carlos and also at Santa Clara, 
which shows an even low^ value. For the anomaly of the low 
values for the cohort of 1785- 1789, we have at this time no 
firm explanation but are inclined to attribute it to under- 
reporting of some kind rather than unusually beneficent condi- 
tions of health. We should notice, however, that in the summary 
for the six missions the value of infant mortahty for the cohort 
bom in 1 800- 1 804 is slightly liigher than that for the cohort 
bom in 1810-1814. 

Whatever the difficulties in our data, it is evident that child 
mortality, expressed as deaths from 0 to 4 years of age, ran an 
erratic course at high values throughout the mission period. The 
range in the summary sheet is approximately from 36 to 66%, 
or from 360 to 660 deaths per 1,000 births. If we made some 
adjustment for reporting in our low quinquennia, we should 
think in terms of 400 to 700 deaths per 1,000 births. In other 
words, throughout the 60 years of the mission period more than 
half of the neophytes bom in the mission died before they 
reached their fifth birthday. The mean value, excluding 
1830-1834, is 584 deaths per 1,000 births. Adjustment for 
suspected or known periods of underreporting will raise the 
proportion. 

A further refinement is possible because the missionaries 
were able to state the exact date of birth and of death for those 
children who were bom in the missions and died there within 

one or two years. Hence we have the infant mortality when this 
parameter is defined as the relative number of those born who 
die before reaching their first birthday. The data are in Table 
3.6. The values in the summary for the various cohorts are 
about as erratic as those for the larger group who lived 0-4 
years. They reached a maximum in the decade from 
1790- 1799; and thereafter, even with some allowance for the 
adjustment that may be needed for the value in the quinquen- 
nium 1800-1804 and perhaps that of 1810-1814, reached a 
plateau at roughly 270 to 320 deaths per 1 ,000 births. There is 
no evidence of improvement beyond that. The values for deaths 
at ages 0-4, necessarily higher, show a not too dissimilar pic- 
ture, but with wider variations in the number of deaths per 
1,000 births. 



Copyrighted malBrial 



240 



Essays in Population History 



It is possible that any improvement in infant mortality is 
masked by the inclusion, in the summary of the table, of data 
fiom missions founded in two groups, with a considerable 
interval of years between the two sets of foundations. If there 
were lon^r-tiend factors operating that would bring improve- 
ment in infant mortality, they might appear in the older mis- 
sions, but their appearance would be obscured by inclusion of 
data from the newer ones. The arrangement of Table 3.6 per- 
mits an easy test, since the data for the individual missions are 
there. Examination of the data for the three oldest missions, 
San Carlos Borromeo, San Luis Obispo, and Santa Clara, indi- 
cates that there may have been the beginnings of improvement 
at San Caiios Borromeo and at Santa Clara, althougli the 
improvement was slight, and that there was none at San Luis 
Obispo. 

If we use the age group imder one year as a base, and omit 
the data for 1830- 1834, the mean mortality was 287 deaths per 
1,000 births. As a measure of comparison, the death rate for the 
group under one year in the United States during the decade 

1951-1960 was 27.0 per 1,000 live births. In 1960 it was 26.1. 
The mortality of infants in the first year of life was therefore 
less than one-tenth its level among those born in the missions. 
Of course a comparison between mortality in a population 
living in the much poorer conditions of public health and 
medical knowledge that prevailed in most areas in earlier genera- 
tions, and the present one in the United States, with its far 
better levels of public health and medical care, is not a truly 
meaningful one for our purpose. Even in the United States in 
1840, infant mortality was of the order of 185.6 per 1,000 live 
births. As late as 1915 and 1916, the rate was 99.9 and 101.0 
per 1,000 live births respectively, and in 1918 it rose to 
100.9.** We turn, then, to populations which may be consid- 
ered more nearly comparable. French studies of Breton parishes 
in the eighteenth century indicate a rate of infant mortality to 

25. World Health Organization, "Special Subject: Infant Mortality." p. 788; U. S. 
Department of Health, Education and Welfare, Vital Statistics of the United States, 
1960, II, part A, table 2-1 (Abridged life Tables fot Totd, Mde, Female Popula- 
tion: United States, 1960), pp. 2-7; U. S. Department of Commerce, Bureau of the 
Census, Historical Statistics of the United States, Colonial Times to 1957, Table B 
101-112 (Foetal Death Rates; Neonatal, Infant, and Maternal Mortality Rates), p. 
25; FInil R Jacobson, ^'Cohort Sniviirai for Geoeiatioiu Since 1840,** i>art 1, pp. 
38-43. 
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births falling in a range from 285 to 237 deaths per 1,000 
births. The average would be 255.^^ These rates are not much 
better than those for the Califomia mission Indians. Brittany 
was one of the poorest regions of France at the time but, 

although studies for some other parts of the kingdom show 
lower rates, those for the Paris basin, in general, do not.^ ' 

All these comparisons may be objected to on the ground that 
they deal with the experience of European populations, who 
lived in considerably different conditions and did not have a 
substantial Indian genetic component. Our best comparison, 
accordingly, is Mexico, which has a population with a large 
proportion of Indian genetic stock and is much more like that 
of the Califomia mission Indians. Unfortunately, the earliest 
statistics we have for Mexico are for the Diaz period and to 
some extent reflect the introduction of advanced medical prac- 
tices into the larger cities. Nevertheless, the rate of infant 
mortality in the first year of life, per 1,000 births, as reported 
in the admittedly defective Poriirian statistics, was high, as 
follows: 

1896-1898 324.2 1904^1905 290.6 

1899-1901 288.6 1908-1910 301.8 

The range of annual mtes was from 266.4 deaths per 1,000 live 
births in 1901 to 376.7 in 1897. The mean of the annual rates 

for the years 1896-1910 was 304.6.^* Eduardo Arriaga's 
reworking of the Mexican national census of 1895 would indi- 
cate a rate of infant mortality for 1894-1895 of 276.7.2 ^ These 
national averages conceal wide variation in which infant mortal- 
ity was far worse in a rural and Indian state such as Oaxaca.^*^ 
When compared with such data, infant mortahty in the Califor- 
nia missions studied here, shocking though it is by present-day 

26. Pierre Goubert, "Legitimate Fecundity and Infant Mortality in France During 
the Eighteenth Century: A Comparison," pp. 598~602, esp. p. 599. A study by A. 
LeGofT, **Bilan dNiiie dtude de dtoographie hittoiique,** pp. 223-225, shows values 

in the same range for yet another Breton settlement. 

27. LeGoff, pp. 223-225, and Louis Henry, "Historical Demography," p. 392; 
Jacques Dupaquier, "Villages et petites villes de la generalite de Paris; Introduction"; 
Fiene Goubert, BeauvaU et le Seauvaitit, pp. 39-40. 

28. El Colegio de Mexico, Centro de Estudios Fcon6micos y Demogrdficos, 
Dinamica de la pnhlacion de Mexico, pp. 24-25; Enrique Cordero, "La subestimacidn 
de la morialidad inlantil en Mexico," p. 47. 

29. Eduaido E. Arriaga, New lAfe Tublet for Latin American Populations, pp. 
170-171. 

30. Cordero, pp. 56-59 et passim. 
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Standards, was no worae than in comparable societies in the 
eighteenth and nineteenth centuries. 

According to Table 3.6, mortality in the age group 0-4-that 
is, m the first 5 years of life-averaged 567 per 1,000 buths. If 

we delete the data for 1830-1834, the rate is even worse, 584 
deaths per 1,000 births. Mortality in the United States in 1960 
for that group was 30.2 deaths per 1,000 births. Again, compar- 
ison with a population enjoying present-day levels of public 
health is not truly meaningful, except perhaps to make us 
thankful that we live now rather than in former times. In 1840 
in the United States the mortaUty in the age group 0-4 ran 
324.7 per 1,000 live births.^ ^ We therefore adduce data on 
populations more nearly comparable. In the parishes of Brittany 
mentioned above, in the dgjiteenth century roughly half the 
children died before their tenth year. For the parishes of the 
Paris basin that have been studied, experience was comparable. 
That is distinctly better than the experience of the six Califor- 
nia missions, even for age groups 0-4. For other parts of 
eighteenth-century France, studies indicate a somewhat lower 
mortality.^ ^ For Porfirian Mexico in the study of Aniaga, the 
census of 1895 indicates a mortality in the first 5 years of life 
of 410.6 per 1,000 births, and the census of 1900 one of 
406.5.^^ The rates resemble those of eighteenthrcentury 
France, and are distinctly more favorable than that of the 
Indians in the six missions. We conclude, then, that the msuor 
difference in the mortality among neophytes bom in the six 
missions relative to comparable populations elsewhere lay less in 
the first year of Hfe than in the years immediately succeeding. 

We may make one further comment on Table 3.6. Examina- 
tion of the data for individual missions indicates that the 
experience of the various missions in deaths of neophytes bom 
in the mission showed some variation from mission to mission, 
but that that variation was considerably less than in tife expec- 
tancy after converaon for local gsntile conv^s. San Luis 

31. U. S. Department of Health, Education and Welfare, Vital Statistics of the 
United States, I960, II, part A, table 2-1, pp. 2-7; Jacobson, "Cohort Survival," p. 
44. 

32. Goubert, "Legitimate Fecundity," pp. 599-600, and Henry, "Historical 
Demography," p. 392; Goubert, Beauvais et le BeaumiMit, pp. 39"40; DupAqilier, 
"Villages et petites villes"; and LeGoff, pp. 223-225. 

33. Arriaga, pp. 170-173. 
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Obispo and San Miguel Arcangel, which were among the most 
healthful missions for converts, were not so for neophytes bom 
In the mission. San Carlos has a distinctly more favorable set of 
data, and Santa Gara, the record of which for local gentile 
converts was relatively poor, emerges as a much more favorable 
environment for neophytes bom in the mission. Mission Santa 
Cniz continues to figure among the worst mission in terms of 
mortality and life expectancy. We have no explanation for these 
variations, but agam suggest that these findings indicate the 
need for new research into the environments provided by the 
individual missions. 

For the mission-bom, the life-table approach is not applicable 
save for one and perhaps two exceptions. The earliest cohorts, 
those bom in 1 775- 1779 and 1780- 1 784, had almost run their 
oouise by 1834, although there may have been a few survivors 
at that year. During the ten-year period, only two missions, 
namely, San Carios Borromeo and San Luis Obispo, were in 
operation long enough to provide data. The total of mission- 
bom Indians baptized in them in that period was 304, of whom 
we are able to trace 263 in the death registers, or 84.6%. Their 
probability of death and expectation of life may be compared 
roughly witli those of the local Indians who had been converted 
and who lived side by side with them in the missions. Table 3.7 
shows the result of treating these two consolidated cohorts bom 
in the missions according to life-table procedure. We have sepa- 
rated the age group 0-4 into two groups, 0 and 1-4 years, to 
facilitate comparison. If we include the cohort bom in 1785- 
1789, we secure data from Mission Santa Clara as well as 
the two older missions and reach 711 baptisms. Unfortunately, 
we then deal both with the losses due to disappearance of 
Indiims during the mission period and the considerably larger 
number of survivors in 1834. We are able to trace 479, or 
67.4%, a distinctly lower proportion, with corresponding distor- 
tion in the liiglier ages of survival. We nevertheless have included 
a second life table of the three cohorts in Table 3.7 for purposes 
of comparison. We have also included life tables for individual 
missions for the varying spans of years that data permitted. The 
nearer those spans approach 1834, the more dubious the valid- 
ity of the life tables. 
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TABLE 3.7 

Ufa fdbU Con»trmt0d for Tiao Cbftort«« OinwUdatad, of 177S'79 md 1780-84 

The age group 0-4 has been tptit to ehow the values 
for the firet year of life. Tho data are from Table 3.6. 
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0.08673 


18,750 


82,930 


21.16 


15-19 


13 


U9 


358 


0.13687 
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11 


1»2 


107 


0.39252 


1».300 


9,075 
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6 


23 
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Ltfe Teibte Constructed for Three CohortSj Coneotidatod^ 

of 1775-79^ 1780-84, 1784-89 

The age group 0-4 has been split to ahaw the vaVuBO 
for ^ firot jfotop of life. The data aft from Tablo 8.8, 
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67 
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32 
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0.18811 


«».575 


9,975 
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TABLE 3.7 (continued) 

lif» TabU for TiM Cohorttt, Conaolidated, of 1786-89 and 1790-94 

fht age groip O'i hoe been split to ehM the vatme 
for the ftret year of Hfe, The data are from Te^le 3»6, 
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Life Table for TiJo Cohorts^ Comolidated, 


of 1791-94 and 17S5-Sfi 






The age group 0-4 hoe been eplit to ehou the tfaluee 
for the first year of life. The data are from Table S.8. 
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TABIE 3.7 (aontinmd) 

Life TdbU fw Too CohorU, OeMolidacUd, of 1?97'99 emd 180(Hf4 

The age group 0-4 has boen spHt to ehow the values 
for the firet year of Hfom The data are from Table 3,6, 
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Life Table 




Cohorts, 


Consolidated, 


of 1775-79 


and 1780-84 





The age group 0-4 has been split to ehou the valuee 
for the first year of life. The data are from TcS>le 8.8. 
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TJUBOS 3.7 (eontiinmd) 

Lift TdbU fw Too Cahorta, Consolidated, of 1797'99 and 1800-04 

19m age group 0-4 hoB been split to show the valme 
for the firet year of Hfe» The data one from Table S,e, 
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Ufe TctbU for Tuo OahoHe^ OoimolHated, of 177S-79 and 1780-84 

The age gxvKp 0-4 has been split to ahow the values 
for the fivet year of life. The data are from Table 3,6, 
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As is evident from both Tables 3.6 and 3.7, the crude death 
rate of young children was enormous and the expectation of life 
exceedingly low. After completion of S years of life— i.e., at age 
5 by Eiuopean counting— there was some improvement, but the 
vital indices of those bom in the missions remained lower than, 
and the probability of a continued existence much inferior to, 
that of the heathen brou^t into the missions subsequent to 
birth. Thus the value of qx forage group 0-4 with the converts 
is 0.078 (see Table 3.3), while that for the corresponding 
mission-bom may be calculated as 0.536, for the two cohorts of 
1775-1779 and 1780-1784, and 0.551 for the three coliorts 
including that of 1785- 1789. The value of at birth is 35.43 
for the local gentile converts, whereas for the mission-bom the 
corresponding values in the two consolidated life tables are 
14.09 and 12.89. Even if we concede that these values are 
severely distorted by inadequate control of age at death within 
the group 0-4, the difference is enormous. Our data do not 
permit a firm judgment whether or not the same condition 
persisted with the cohorts bom after 1789, but little improve- 
ment is indicated by the recorded deaths at 0 and 1-4 years of 
age. What we lack most of all for comparison, and probably will 
never get, is the behavior in terms of mortality and survival of 
gentile infants and children as they existed in their native 
habitat prior to the coming of the missionaries and other 
Europeans. 

Our data taken from the mission registers do not permit 
direct calculations of rates and indices on natality at the mis- 
sions among the local Indians resident there. We may obtain an 
idea of the conditions surrounding natality from the reports 
sent back to Mexico Qty annually by the resident friars. A 
centralized set of copies retained by the Franciscan province 
was destroyed in the great Saii Francisco fire of 1906, but 
fortunately not before they had been copied in turn for Hubert 
Howe Bancroft a century ago. Those transcripts are now in the 
Bancroft Library at the University of California, Berkeley. Their 
present form, tliat in which Cook consulted them in the past, is 
a series of slieets which may be referred to as the Bancroft 
Transcripts.^ ^ For each mission there is shown the total popula- 

34. The catalogue entiy in the Bancroft library is: *na]ifoniia-Statistics, vital 

(California Mission Statistics, 1769~1834]. Lists of population, births, marriages, 
deaths, livestock and crops for each mission, the Presidios of San Diego, Monterey, 
San Tiancisco, and Santa Barbara, the pueblos of San Jose and Los Angeles, and the 
Villa Bianciforte, witli analyses by place and overall ftatiitlcs.** 
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tion in each year as well as the number of male and female 
adults together with the children, each category being itemized. 
With these values, plus the number of births derived from the 
registers of baptism, we can arrive at some idea of the rate of 
Hve births at the missions. 

The crude birth rate, or the simple ratio of births to total 
population, is probably the least desirable index to natality 
where complete censuses are to be found. In their absence, the 
gross rate may be determined, even if it lacks complete preci- 
sion. Additionally, in the present instance, it is possible to 
compute the ratio of births to adult women. The term here does 
not mean women of reproductive age, for an adult in the 
California missions was anyone of either sex above the approxi- 
mate age of 7-8 years, the division being that customary in 
much of the reporting of tiie time in the Spanish world. Unfor- 
tunately, therefore, we cannot compute the fertility ratio or the 
ratio of births to women 1 5 to 45 years of age. 

When the rates, or ratios, are determined for each year from 
1776 to 1832, the data are best presented in the form of graphs. 
Figure 3.1 depicts the ratios of births to adult females (in the 
special Cahfomia defmition), the values for all missions com- 
bined being given first and then those for each individual 
mission. The ratios of births to total population are shown in 
Figure 3.2, arranged in the same order. A striking feature of 
these two sets of graphs is the wide dispersion of the points for 
the individual missions, only those for Mission Santa Gara 
showing a fair measure of regularity. This dispersion is consider- 
ably reduced in the summary parts of the two sets of graphs, for 
some of the variation, although not all, tends to cancel out. The 
defect is inherent in the original numbers, particularly those for 
mission births, which show especially wide variation. There is 
less wide variation in the populations reported, but even they 
rose to a maximum at different times in the different missions 
and then fell fairly steadily until the end of the mission period. 
The causes for these fluctuations are manifold and cannot be 
discussed at the present juncture, although some of them have 
been indicated aheady in this essay. The basic questions to 
which answers are now sought are: (1) what were the birth 
rates? and (2) was there any change? 

We can reduce the variability of the data by calculating 
moving averages for the 5 years surrounding each consecutive 
calendar year, except for the first and last 5-year periods, for 
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Ratio of Births/ Adult Females 

.30i 1 




Ol i I I I I L 



SANTA CRUZ 




1770 I780 I790 1600 iSlO I620 1630 1640 

Figure 3.1 Ratio of births to adult female population. The line is based 
upon ratios for eadi calendar year. The ratios are plotted on 
the ordinate; fhe abscissa gives the calendar year. 
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Figure 3.2 Ratio of births to total population. The line is calculated as 
in Figure 3.1. 
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Ratio of Births /Total Population 
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Ratio of Births /Adult Females— 5 Year Moving Averages 
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Ratio of births to adult female population. The hne is based 
Upon fiv»>year moving averages of Ihe ntiot uied In Figm 
3.1; the ordinate and absdna as in that figiue. 
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Ratio of Births/ Total Population— 5 Year Movir»g Averages 



.10 











EIGHT MISSIONS \ 






1 


1- « 


• ■ 




.10 



'. SANTA CRUZ 












1 





.05- 




I770 I780 I790 I800 



I8IO 



1820 I830 t840 



Figure 3.4 Ratio of births to total population. The fine is t>ased upon 
Hve-year moving averages of the ratios used in Figure 3.2; the 
ordinate and abscissa as in that figure. 
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Ratio of Births /Total Poputation-5 Yoar Moving Avsroges 
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which 3-year averages are used. When these averaged points are 
graphed, a good deal of the scatter is eliminated, as demon- 
strated in Figures 3.3 and 3.4. 

Inspection of the annual figures as a4justed in Figures 3.3 
and 3.4 indicates that there remain very great differences from 
mission to mission. Initially, the individual missions show ranges 
for the ratio of births to adult women on the order of 
0.38-0.37 to 0.05 or less, that is, from 380-370 births per 
1,000 adult females down to 50 or less births. At the same time, 
the ratio of births to population ranged from near 0.130 down 
to 0.020 and 0.028, or from 130 births per 1,000 persons down 
to 20 and 28 births. The variation is so great that it is difficult 
to use the initial values for the individual missions as the basis 
for a guess at what the ratio was before the Indians entered the 
missions. 

At each mission, except Santa Gara, the course of the ratios 
during the mission period was so utegular that it is again 
difficult to make generalizations. The ratios fell, at some mis- 
sions reaching low points earlier and recovering, at others hov- 
ering around a central point, at Santa Clara showing a long 
downward trend that may have been reaching an end just as the 
mission period came to a close. At the lowest point for each set 
of ratios at Mission La Soledad, that for births to adult women 
was near 0.03 and births to population near 0.008, that is, 30 
births per 1,000 adult females and 8 per 1,000 population. If 
such ratios had continued long and been diaractehstic of the 
other missions, as they were not, the neophyte population 
would have become extinct with rapidity in the face of the hi^ 
death rate. 

The two summary graphs represent a recondliation of the 
highly divergent courses at the individual missions. In the sum- 
mary graph for Figure 3.3, ratios of births to adult females, 
based on 5-year moving averages, the initial values fell between 
0.075 and 0.1, that is, from 75 to 100 births per 1,000 adult 
females. They moved steadily upward to reach a maximum in 
the years 1783-1792 at values from 173 to 193 births per 
1,000 adult females. Thereafter they dropped fairly rapidly to a 
range between 83 to 1 19 births per 1,000 adult females. A fair 
average for the years 1797-1834 for all missions would be 
around 100 births per 1,000 adult females. A similar course 
appears in the summary graph in Figure 3.4 for the ratios of 
births to total population at the eight missions, based on 5-year 
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moving averages. The initial values averaged approximately 30 
births per 1,000 population. The values rose to a maximum in 
the years 1781-1793, with an average of approximately 60 
births per 1»000 total population, the peak year being 1785 
with 70 births. Thereafter the values fell to a plateau, with an 
average of approximately 35 births per 1,000 population. The 
lower parts of this range would be considered a fairly high birth 
rate today; the higher parts approximate the highest values 
reported for present-day populations. 

Let us return to some of the individual missions. Tlie oldest 
mission was San Carlos Borromeo. The two graphs for it that 
are based on 5-year moving averages may reflect long-term 
trends better than at the others, except for San Antonio de 
Padua and San Luis Obispo, which were almost as old. That is 
particularly so if we are trying to lay bare the action of factors 
^^ch mi^t run a long>term course but stop before the Indians 
became extinct. If the corresponding graphs for San Antonio de 
Padua and San Luis Obispo tend to confirm the course of those 
at San Carlos Borromeo, then any conckision as to longer-term 
trend would be strengthened. Initially, the ratio of births to 
adult women at San Carlos was near the level of 120. At the 
same time, the ratio of births to population was near 47. If a 
range is desiied, we might think of 108 to 132 births per 1,000 
adult women, and of 43 to 53 births per 1 ,000 persons. These 
are fairly high rates, which may be taken as probably somewhat 
lower than but dose to those characteristic of the pie-mission 
aboriginal population. 

Whether the course was linear or curved at Mission San Carlos 
is difficult to tell, but the ratios fell until at about 1805 a 
minimum was reached at values of approximately 100 births to 
1,000 adult women and 34 births to 1,000 total population. 
Then improvement began. Tlie ratios rose continuously until 
the end of the mission period. At about 1 830 the values were 
192 and 58 respectively. Those figures should be regarded as the 
central points of substantial ranges, as should all on the graphs. 

The history of the birth rate at Mission San Carlos Borromeo, 
therefore, is reasonably clear. After a start at quite a higji value, 
approximating the aboriginal one, it fell to a minimum after the 
rush of conversions in the 1790*s and the epidemics of 1802. 
Thereafter it rose steadily and conclusively as long as the mis- 
sion lasted. At the end, it was higher than at the beginning. 

Experience at Mission San Antonio de Padua was different. 
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with the trend reversing diiectioii a number of times. Initially 
the ratios of births to women ranged between 100 and 1 20 per 
1,000 women, and that of births to total population fell in 
ranges from 37 to 40 per 1,000 population. Thereafter, the 
ratios increased and decreased over periods of time. The ratio of 
births to women reached peaks in the early 1790's and eaily 
J820's at levels ranging from 150 to 160, while that for births 
to total population ranged from 51 to 57 in the years 
1785-1792, and in the years from 1817 to 1827 from 42 to 51. 
In the last years of the mission period both ratios fell steadily, 
reaching levels approximately as low as previous minima. This 
decrease after a long period of relative stability may be due to 
the bringing in of Tulares, whose presence meant that the ratios 
became a reconciliation of two divergent tendencies. 

For Mission San Luis Obispo, the graphs also show a more 
irregular course than for Mission San Carlos, with a greater 
initial variation. The ratio of births to adult women initially 
may be set at an average of close to 170 births per 1,000 adult 
women, and that of births to population at 55 births per 1,000 
population, truly high values that may be the aboriginal ones. 
The subsequent change in the ratios, although irregular, was one 
of slow decline until the middle 1820*s, when it reached bottom 
at 45 for births to women and 15 for births to total population. 
Thereafter the course of both was upward; in the early 1830*s 
they reached 1 00 to 150 births per 1,000 women and 40 to 42 
births per 1,000 population. 

The implications of the graphs are difficult to unravel. Mis- 
sion San Antonio de Pftdua recdved contingents of Tulares; 
MSsdons San Carios de Borromeo and San Luis Obispo did not. 
Part of the difficulty may lie there. One may hold that the 
graphs support the view that once the native population had 
become adapted and adjusted to mission life, the natural procre- 
ative activity of the people asserted itself. In spite of disease 
vectors and social restraints, the Indians were beginning to show 
signs of demographic recovery, although the signs were still 
faint at the end of the mission period. If so, the missions were 
bringing their Indians through the shock of meeting the white 
man with his new ways and new diseases in something less than 
the 80 to 100 years that elsewhere in America seem to intervene 
between first contact and the beginnings of demographic recov- 
ery. It is unfortunate that poHtical developments cut short this 
interesting human and biological experiment. 
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4. THE N01<f-INDIAN POPULATION 

Accompanying the missionaries at the beginning of Christianiza- 
tion came numerous military and civilian personnel: the offi- 
cials of the civil government, the garrisons of the missions and 
presidios, the artisans who helped the missionaries teach the 
Indians new crafts, settlers in the new land, and their families. A 
few of these individuals migrated from Spain, mostly army 
officers and administrators. The majority were of Mexican ori- 
gin and already the products of the very considerable mixing of 
races in central and northern Mexico. They were known collec- 
tively as the gente de razon, a term which set them apart from 
the native Indian population. The process of mestization should 
be regarded as an ongoing one, for with the Hispanic gente de 
iaz6n there also arrived a small number of Indians from the 
missions of B^ja California, who might be counted among the 
Indians or among the gpnte de razon and increasingly moved 
into the gente de razdn. Later in the nineteenth century there 
began a new stream of immigration, at first very small in 
comparison with the continuing one from Mexico, but by the 
later 1840's becoming a torrent. This new group was, for the 
area of tlie eiglit missions, almost entirely white and predomi- 
nantly British, Irish, and An^o- American, but had contingents 
fiom France, Germany, Portugal, and Italy. Despite some immi- 
gration from Mexico, Latin America, and Spain during the years 
of the Gold Rush, which tended to reinforce the existing 
Ifispanic population, the new immigration quickly submerged 
the Indian and the Hispanic components both socially and 
demographically. After the missions disintegrated, there comes 
a time when it is difficult if not impossible to follow the 
fortunes of the Indians in the era of American settlement until 
the emergence of the Federal reservation system again provides 
information. The Hispanic population, on the other hand, may 
be studied to some extent by means of Church records through- 
out the nineteenth century and until the introduction of the 
California state registration system. 

We make no attempt here to pursue the Mexican Califomians 
through the nineteenth century, except insofar as information 
concerning them may be obtained firom mission registers. Some 
data are available because all baptisms, burials, and marriages 
which involved the gente de raz6n were entered in the mission 
registers. Until after 1834 there were no secular priests or 
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parishes in a province that, as far as the gente de razon were 
concerned, was completely Catholic. Even after 1834 the erec- 
tion of new parishes came slowly. Two missions of the eight 
here under study have the bulk of entries on the gente de razon. 
They are San Carlos Bonomeo and Santa Gara. Mission San 
Caiios has more than half the entries for gente de razdn down 
to 1834, because its priests ministered to the spiritual needs of 
the military at the presidio of Monterey, the administrative staff 
at the provincial capital, and the citizens of the growing com- 
munity that formed around the presidio, the capital, and the 
port. Mission Santa Clara ministered to the Hispanic population 
at the pueblo of San Jose, a short distance away. Registers at 
other missions have few entries; those that there are arose from 
the presence of the garrisons and artisans, increasingly of Mexi- 
can settlers on ranches, and, in the instance of Mission Santa 
Cruz, the existence of the small Mexican settlement of Brand- 
forte. Begun in 1797 with 9 settlers and their families, 17 
persons in all,^^ it remained minute fa some decades and 
generated few entries in the Santa Cruz mission registers. 

Entries for the gente do razon in the mission registers re- 
semble those made for the Indians, but tend to be more exten- 
sive. For baptisms, in the earlier years, the missionary included, 
if he knew, the names and places of origin of the parents along 
with the name and birthplace of the infant. For many indi- 
viduals a small family history is to be found. Ages frequently 
are not given, even for deaths and marriages. We must keep in 
mind that initially deaths and marriages were recorded for all 
the gente de razdn, since all were Catholic, but that baptisms 
would be only of the newborn, for everyone else among the 
gente de razdn had already been baptized. When Anglo-Ameri- 
can and European immigrants began to arrive, there were 
Protestants among them, to be sure. During the Mexican period, 
they had to become Catholics in order to secure permission to 
remain, to become Mexican citizens, or to marry. The baptismal 
registers record these conversions. With the opening of the 
American period, the coverage of the Catholic parish registry 
rapidly became less than universal. 

The facts that ages are frequently not given and that some 
mission registers are deficient in cross-references, such as those 

35. BancioSt, History ofOUfomk» I, p. 560, esp. n. 44. 
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of San Carlos Borromeo, in which no baptismal numbers occur 
in the death notices prior to 1830, make it difficult to evaluate 
the relationship between births and deaths among the gente de 
razon. There is also the additional complication that most 
deaths in the early years were of adults who had migrated to 
California. On the other hand, almost all the baptisms were of 
newborn. A schedule may be formulated, but it is very rough, as 
may be appreciated by examining Table 3.8A. Here the births 
and deaths of the gente de razon are summarized by decades 
from 1774 to 1834 for the two missions of San Carlos de 
Borromeo and Santa Clara. We have also incorporated a tabula- 
tion of such data for Mission Santa Cruz, but have not included 
it in the summary, since the data are too meager for any 
meaningful analysis. Information on numbers of baptisms for 
gente de razon at the other missions, but not on numbers of 
deaths, may be found by 5-year periods in Table 3.8B. The 
categories for age at death consist only of division into the two 
broad categories of pdrvulo and adulto. We cannot go beyond 
1834, because thereafter the priests at Mission San Carlos con- 
densed the death records to a mere notation of the name and 
omitted any reference to age, even the broad categories of 
parvulo and adulto. 



TABLE S.8A 

BirOhs and DMstka cnong the GmU da Bax6n 
SAm CLARA AND SAN CARLOS BORROMEO, 177U-l83U^ 



Bariod 


Bivbha 


Total 


Birth/ 

death 
rutio 


Deaths of 
pixvuloe 


PSrvulo 

deaths per 
1,000 birtha 




89 


35 


2.5U 


15 


169 


lT85-lT9lt 


12U 


Uo 


3.10 


21 


169 


1T95-180U 


228 


82 


2.78 


33 


l»»5 


160^-1814 




103 


2.37 


k3 


176 


I8l5-l82li 


383 


IU3 


2.68 


U9 


128 




710 


2!t5 


2.90 


120 


169 


Totals 


1,778 


6I18 


2.7U 


281 


158 



Information on the other missions pertaining to births and deaths among 
gente de razon is either inconplete or noa<-«xi8tent and therefore not 
included in this sumnary. 
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TABIS Z.8A (oontSnuBd) 
sum. CL/fflA, 17Tr-l83l> 



Period 




Total 

daathe 


Birth/ 

death 

mtto 


2100^0 of 
p6rvutoB 


Pdrvulo 
deaths ver 
1,000 birthe 


1777-1781I 


Ul 


11 


3.73 


5 


222 


1785-179J» 


51 


16 


3.19 


8 


157 


179$-'180U 


133 


39 


3.^1 


18 


135 


180$-I8lli 


121 


55 


2.20 


2k 


198 


1815-182U 


19I* 


71 


2.73 


26 


13fc 


1825-183U 


322 


96 


3.35 


kk 


137 


Totals 


662 


268 


2.99 


125 


1U5 



SAHTA CBUZ, 1791-l83l» 



1795-180U 


5 


2 


2.50 


1 


200 


1805-I8ll» 












I815-182U 












1825-183'* 


6 


9 


0.67 


5 


833 


Totals 


11 


11 


1.00 


6 


5»I5 


SAH CARXX3S BQRROMBO, 177l*-l83U 


BBviod 


BirthB 


Total 
decctha 


Birth/ 

death 

ratio 


Deaths of 
pSrvuloB 


Parvulo 
deaths per 
1,000 birthe 


177^-178U 


U8 


2k 


2.00 


10 


208 


1785-179U 


73 


2k 


3.29 


13 


178 


1795-I80I1 


95 


k3 


2.21 


15 


158 


I805-I81I1 


123 


kS 


2.56 


19 


15U 


1815-182U 


189 


12 


2.62 


23 


122 


I825-183U 


388 


1U9 


2.60 


76 


196 


Totcds 


916 


360 


2,3k 


156 


170 
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From Table 3.8A we see that in the jurisdiction of the two 
missions of San Carlos and Santa Qara, during the decades up 
to 1835, there had been baptized 1,778 members of the gente 
de raz6n, almost exclusively of Hispano-Mexican descent. Be- 
cause of the proximity of the ifispanic population to the 
mission, the baptisms are likely to be close to the number of 
actual births, although we cannot be sure that they coincide 
with that number. Tlie Hispanic population was under some- 
what looser control than the Indians, so that the delay between 
birth and baptism may have been somewhat longer and the 
chance of death in the intervening period, with its need for 
hasty baptism by any Qizistian, somewhat greater. Despite this 
lack of complete coincidence, we shall consider that baptisms 
do equal births for the purposes of our discussion. During the 
years covered in the table, there died 648 members of the gente 
de razdn. The gross ratio of births to deaths is 2.74; that at 
Santa Clara 2.99, and that at San Carlos 2.54. Tlie ratios by 
decade are also shown in the table, in the summary sheet and 
those for each mission. Although there is a good deal of varia- 
tion, the range is not extreme and the ratios show a steady rise 
in population through natural increase. Similar data for Mission 
Santa Cruz show a level of unity but cover only a few indi- 
viduals (11 baptisms and 1 1 deaths). We are unable to link the 
372 recorded births of gente de raz6n at the remaining missions 
with deaths of gente de razdn for any meaningful analysis, but 
suggest that the fairly steady rise in births with passage of time 
must have come at least in part from natural increase as well as 
immigration. The values we have for ratios of births to deaths 
are in marked contrast to the ratios for movement of popula- 
tion among the mission Indians. For the latter, there was a 
consistent excess of deaths over births. 

Of the recorded deaths at the two missions, 281 are desig- 
nated parvulos. A pdrvulo was a person up to the age of 7 or 8 
yean and is the nearest we can approach numerically to an 
infant in the data as they come to us. We tried to relate the 
parvulo deaths to the baptisms, but found that a check by name 
in the records of Mission San Carios Borromeo indicated that 
only about 60% of the children who died had been bom in the 
mission jurisdiction. It follows that the closest we can come to 
establishing an infant death rate is to equate the deaths of 
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parvulos to the total baptisms of gente de razon. The ratios by 
decade for the two missions are shown in the summary of Table 
3.8A and for the three missions— that is, including the meager 
data for Santa Cruz— in the individual tabulations that follow. 
They indicate for the two missions a range of 128 to 176 
p^bvulo deaths per 1,000 baptisms. Those are averages of some- 
what greater variation in the two missions, for which the range 
is from 122 to 208. Mission Santa Gara, which had somewhat 
higher ratios of baptisms to burials than Mission San Carlos— 
that is, a more favorable ratio of net increase— also shows lower, 
i.e., more favorable, ratios of parvulo deaths to 1,000 births. 
Since it is clear from an examination of individual cases that 
most, but not all, of the parvulos actually died in the first year 
of existence, the probability is high that the true infant mortal- 
ity lay somewhere between 100 to 150 deaths per 1,000 births. 
That range is far below the range of rates demonstrated by the 
mission-bom Indians. It compares most favorably with the rates 
calculated for the Mexico of the Diaz regime, already benefitting 
from some influence of the new medical knowledge. (See the 
discussion on the neophytes bom in the missions, in Part 3 of 
this essay.) 

We may also compare the experience of the Hispanic popula- 
tion as recorded at the two missions with the data afforded by 
the excellent historical demographic studies for France which 
show infant mortality rates for localities in southwestern 
France, western France, and the Beauvaisis ranging from 156 to 
288 per 1,000 births. They cover periods of time of variable 
length from the seventeenth to the end of the eighteenth cen- 
tury. Further, although the Spanish defuiition of parvulo 
does not cover years of age 8-9, relatively few deaths usually 
occur in those years, so that we may compare the rates for 
pdrvulo deaths per 1,000 baptisms directly to the rates com- 
puted in the French studies for deaths before age 10, that is, for 
ages 0-9. For the localities studied in Brittany, as we have 
already mentioned, roughly half of the children did not reach 
their tenth year. Similarly, for the Beauvaisis, during the period 
1656-1735, 47.1% of children died before age 10, a rate of 471 
child deaths per 1,000 births. For localities in the southwest of 
France and in Normandy, French experience was better in that 
neariy two-thirds of the children reached their tenth year— that 
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is, slightly more than one-third died.^^ Studies of English 
parishes show rates of mortality even more favorable than those 
of eighteenth-century France. For one of the most thoroughly 
studied towns, Colyton, life-table treatment indicates that in 
the years from 1538 to 1837, of 1,000 people bom, from 175 
to 258 would die before their tenth year. The most favorable 
values are for 1750- 1837 (175) and 1700- 1749 (203), the least 
favorable one for 1650-1699 (258).^^ These proportions 
should be compared with the average rate of 158 parvulo deaths 
per 1,000 baptisms for the Hispanic population at the two 
missions during the years 1774- 1834. Even with adjustment for 
deaths in ages 8-9, the average of the rates for the entire period 
would not reach 170 deaths per 1,000 births, that is, 83% of 
those bom survived to the tenth year of life. Clearly the 
environment of Alta California was extraordinarily favorable to 
flie Hispanic population. 

Let us tum now to interethnic and uiterracial marriage as it 
shows up in the mission registers. The aggregate number of 
non-Indians who were bom under mission auspices is found in 
Table 3. SB. From the foundation of the missions until 1855, 
some 5,354 infants were baptized. Of these, 4,726 were the 
children of parents of Spanish or Mexican stock. For var>'ing 
periods of years it is possible to segregate the infants baptized 
into three categories, according to the birthplace of the parents. 
In the first years, all the gente de razon had been bom in 
Mexico or had come through Mexico from Spain; we designate 
these people M. They gave way statistically to persons bom in 
Califomia (C) as migration attenuated and birflis increased in 
the new colony. For periods of years between 1818 and 1834, 
some missionaries designated the parents as calif ornios. After 
1834 the failure of the priests at some missions to include 
information on locality of origin of the parents— a failure that 
varies in highly erratic fashion from mission to mission-makes 
it necessary to indicate only the general Hispanic ancestry, 
regardless of birthplace; that is, we revert to classification M in 
Table 3.8B. Accordingly, the classification C in the table covers 
only a fraction of the Califomio parents, so that only the 

36. Goubert, "Legitimate Fecundity," pp. 599-600, and Henry, "Historical 
Demography," pp. 392-393; Pierre Goubert, ^eawva/s et le Beauvaisis, pp. 39-41. 

37. E. A. Wrigley, "Mortality in Pre-Indu$tiial England," pp. 552 560. 
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subtotal for all infants born to parents of Hispanic culture is 
accurate. We should also warn that in terms of our classification 
a parent of Portuguese origin would not count as M, but that a 
parent of Spanish or Latin American origin would, regardless of 
the year of migration to California.^ ^ 

In the 1820's the first non-Spanish-speaking immigrants 
arrived in California. Some were Cathdics; all who wished to 
settle and become Mexican citizens were required to convert to 
the Catholic form of Christianity. Many, if not most, men 
coming in the years of the Mexican period married California 
women. We have designated this group of immigrants A. In the 
years 1820- 1824, 2 children of such couples were baptized; in 
1825- 1829, 16. In general, in the succeeding 5-year periods the 
number rose steadily. Up to the end of 1854, the total number 
was 440. Their weight among the newly-born can be appreci- 
ated if we express their number as a percentage of the total 
children bom to all parents who were both of M and C culture, 
plus those who are listed as AM. (We omit AA, MN, and 
AN— that is, children of European and Anglo-American parents 
on both sides, and the product of unions in which one parent 
was a California Indian.) Tliis value is shown in Table 3.8B and 
is seen to increase from 0.7% in 1820-1824 to 17.8% in 
1850-1854. In other words, by 1854 close to one-fifth of the 
gente de razon infants baptized at the parish churches directly 
succeeding the eight missions were derived from mixed Mexican 
or Califomio parentage on one side and non-Hispanic parentage 
of Caucasian stock on the other. The latter were predominantly 
Anglo-American, British, and Irish, and almost invariably the 
fathers. Again, there was wide variation from mission to mis- 
sion, the higliest proportion of such mixing being evident at 
Santa Cruz and the next highest at San Carlos Borromeo. 

At the same time, there was considerable mixing between the 
Hispanic and the native Indian components, and later between 
the new migrants and the Indians. Some of the effects can be 
localized in the mission registers. We have found 83 children of 
mixed MN parentage and 8 children of AN parentage. These 
children were the offspring of marriages; invariably the mother 
was N. They represent 1.7% of the gente de razdn births. There 

38. By accident, we are following here the idea of Iflspano in the general Ijtin 
American usage of Uispanoamericano, which includes only people from Spanish- 
^ealcing countries of Latin America but excludes Brazilians. 
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must have taken place, in addition, a great deal of less formal 
mixing in which men of Hispanic or other European stock begot 
children upon native women. Extramarital coupling of native 
men with women of Ifispanic, European, or Anglo-American 
origin would have been exceedingly rare, as was marriage. The 
mission registers give us almost no direct data on illegitimate 
children of such mixed origin, nor are clues easy to find. The 
mission registers do record a small number of baptisms of 
illegitimate and abandoned (exposito) infants among the gente 
de razon. For San Jose (i.e., registers of Mission Santa Clara), 
the baptisms are largely associated with certain mothers, who 
may have been genuinely promiscuous or in the later years may 
have been living in common-law unions with long-term partners. 
We have carried such children as M on the assumption that the 
father was almost certainly M or C. That assumption is fully 
justified for the earlier years, but less so after 1846- 1848. 

5. THE MARRIAGE RECORDS 

The mission books of marriages carry the entries, for both 
Indians and gente de razon, of all legal unions in their territories 
down to 1846. Even secularization did not at once change this 
situation in the territory of the eight missions. The opening of 
the Anglo-American period brought clergymen of other denomi- 
nations and new justices of the peace, who under the new 
system of law were equally able to perform marriages recog- 
nized as legal, but Roman Catholics continued to marry in a 
religious ceremony performed by a priest and registered in the 
parish registers. By the 1850's the parish system began to be 
extended, so that the mission registers no longer contained all 
entries for Roman Catholic marriages performed in the former 
territories of the eigiit missions. Accordingly, we have chosen 
1854 as the cut-off date for selection of data on gente de 
razon— or in the Anglo-American usage, the whites. 

In the entries of the marriage registers of the missions may be 
found at maximum for each couple the ethnic affiliation of 
bride and groom, the birthplaces of both, in many instances the 
birthplaces of the parents, and the previous marital status. The 
most important evidence provided is that on ethnic origin or 
affiliation, which immediately sets off the Indians from the 
gente de raz6n. For the latter, the evidence in the marriage 
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entries too may serve as a complement to data in the baptismal 
entries. Comparison is simide if the person had been bom in the 
territory of the same mission in which he was married. It would 
be mofe difficult, but possible, if the person had been bom 
elsewhere in California, and increasingly difficult, but not 
impossible, with greater distance of the parish of birth in 
Mexico or Spain, if the parish or birthplace is known. Tliis kind 
of examination, however, lies beyond the scope of our present 
study. 

We shall discuss certain data which are provided in the 
marriage entries for both the Indians and the gente de razon, 
and which are not available in the entries of the baptismal and 
burial registers. One problem which faced the missionaries when 
they were converting the California Indians was that many of 
the new converts had been living in what Indian custom and rite 
recognized as marriage. The problem was not a new one; it 
appeared almost at the inception of Christianity, and the first 
rules for dealing with it emanated from St. Paul, including what 
is called the Pauline Dispensation. A new marriage is necessary 
between the former partners even if both convert to Christi- 
anity. Should one of the former partners remain heathen, the 
other partner is free, under certain conditions, to marry another 
person, provided that person is Christian. The rules were further 
refined in the discussions within the Mexican Church during the 
sixteenth century and in the regulations adopted by the first 
three Mexican Church councils. These regulations attempted to 
specify the conditions in which renewal of the heathen marriage 
by Christian rite was necessary or obligatory, the conditions in 
which unions with new partners were to be permitted or re- 
quired, and the way in which previously polygamous arrange- 
ments were to be brought to Christian monogamy. This last led 
to a great deal of difficulty in Mexico, since the husband, on 
being faced with a requirement to declare who was his first wife 
so that he might be united with her in Christian marriage, 
frequently developed a poor memory in the hope of being 
allowed to select a younger and more attractive woman from 
among his previous spouses. There may well have been similar 
problems in California, for the California Indians were hardly 
invariably monogamous, but the marriage entries are mute on 
this point. The rules of the Church, then, as they came to the 
Franciscans in Alta California, via the Bishopric of Sonora and 
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the Archbishopric of Mexico, required them to see that Indians 
who converted married their spouses in Christian ceremony if 
both became Christian; to permit them, under carefully laid-out 
conditions, to choose a new Christian partner if the former 
spouse by Indian rite or custom did not become Christian; and 
to marry only a Christian if they had not been nKuricd pre- 
viously by heathen rite or custom. The position of the Church 
then and now is an interesting one of not recognizing hidian 
custom as providing a proper basis for marriage, but, on the 
other hand, of agreeing that it has a measure of validity.^ ^ 

It is difficult to judge from the marriage entries in the 
mission registers the details of policies followed by the mission- 
aries in dealing with the numerous questions that must have 
arisen, for most decisions would be made in advance of the 
marriage and would be recorded only if required by Church 
regulations. Accordingly, we are led to a series of inferences. 
Basically, the friars appear to have taken the position that 
baptism wiped out all previous marriage ties as though they had 
not been, but that if both partners became Christian, there was 
an obligation for them to marry each other by Christian cere- 
mony. The first part of this policy appears in the entries in the 
application of the Spanish terms for unmarried man and wo- 
man, soltero and solterUy to Indians of seasoned years who 
were frequently but not invariably marrying former marriage 
partners. One also encounters solteros and solteras of 40, SO, 
and 60 years of age marrying partners of ages as low as 13 or 
14. The marriages were by no means all of old men with very 
young women, but often of old women with mere boys. It is 
difficult to believe that many men or women aged 18 to 25 
remained unmarried in aboriginal society. We are obviously 

39. The literature on validity of marriages entered into prior to conversion to 
Rofaian Gatliotic Christianity and the marital obligations and privileges of comrerts is 

extensive and complex. An urbane and infonned discussion, v^th particular references 
to the archdiocese of Mexico, may be found in John T. Noonan, Jr., Power to 
Dissolve: Lawyers and Marriages in the Courts of the Roman Curia, pp. 263-266, 
343-363, 394-399» and tiie appropriate pages of notes. The prevailing rules, as Hiey 
were understood in eighteenth- and early nineteenth-century California and Mexico, 
are laid out in a pamphlet by Tadeo Amat. Bishop of Monterey, in A Treatise on 
Matrimony, The discussions and resulting rules in sixteenth-century Mexico may be 
tnoed in Jos6 A. Uaguno, La persomttdad furidiea del indio y et IH ConettUi 
Provincial Mexicano (1585), pp. 11, 21-22, 32, 122-123, 127-128, and 281; 
Joaquin Garcia Ica/balceta, Don Fray Juan de Zumdrraga, I, pp. 142-146 . Gerdnimo 
de Mendieta, Historia eclesidstica Indiana, pp. 301-306; and John T. Noonan, Jr., 
**Maniage in Michoacan.** 
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meeting in the entries a convention resulting from conversion to 
Christianity. 

The second part of the policy stated above appears also in the 

marriage entries in a substantial number of Indian marriages, 
through the notation by the recording priest that the couple 
had been married previously in heathen existence, hi a very rare 
number of entries the priest recorded that the couple had had 
other spouses by Indian rite but preferred their new partners for 
Cliristian marriage. From the scarcity of such entries, we infer 
that in a very few instances, because of special circumstances 
not noted, converts whose previous spouses also converted were 
allowed to choose new marriage partners, but that in general the 
missionaries did insist that, if both spouses converted, they 
remarry their old partners by Christian ceremony. The data, in 
both absolute and relative terms, are presented in Table 3.9. 
Tliere we show data from seven of our eiglit missions. Since the 
comparison of marriages throudiout the liistory of each mission 
is somewhat misleading, in that the confimiation of Indian-rite 
marriages by Christian ceremony would happen only during the 
years of active conversion and would decline as the mission 
population increasingly consisted of Indians bom there, we give 
for each mission a subtotal of data at the end of the years of 
active conversion. For Mission Santa Qara and in the summary, 
no such treatment is possible. At Santa Clara the Tulares arrived 
soon enougli to continue the active conversion of adult gentiles 
so that there is no break, but rather an increase in the propor- 
tion of marriages by Christian rite of partners previously living 
as man and wife in heathen society. In the summary, the fact 
that the years of active conversion came at different times 
makes it impossible to mark off any term of years. 
It is evident from the summary sheet that during the peak 



The spedfic Mexkaui Church l^tdation is in the proceedings of the Primeia Junta 

Apdstolica, 1524-1525; the papal bull in answer, Rome, 10 July 1537; Constitu- 
cioncs de cl arzobispado y provincia de la muy insigne, y muy leal ciudad de 
Temextitlan, Mexico de la Nueva Espana; Concilio Piimero, 1556; and Privilegios de 
indios, n. d. but ca. 176S, ttib last forbidding maniaget among Indians only to and 
including the second degree of consanguinity-all in Concilios provinciales primero y 
segundo, pp. 6-7, 31, 88-89, 98-100, and 391-392; and decrees of the Third 
Mexican Church Council, 1585, in Concilium mexicanum provinciate III, pp. 
269~288. The lolutiont are essentially tiu>se indicated by Father Juan Fochn, 
O.F.M., in his Itinerarium catholiaim profichccntium ad infidclcs convertendos, 
1574, consulted in bilingual text, Itinerario del misionero en America, pp. 161-212. 
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years of conversion, 1770 to 1809, more than one-third of the 
marriages at the missions reunited couples who had been living 
together according to Indian law and custom. The summary 
tends to smooth out a great deal of variation from mission to 
mission. For some 5-year periods and at some missions, the 
proportion of such unions to total Indian marriages ran more 
than half, and at San Antonio de Padua for the years 1773- 
1774 reached the value of 73.7%. In each mission the 
proportion would trail off unless there was a renewed injection 
of adult gentile converts through the importation of Tulares 
from the Central Valley. Their presence may be found in the 
data presented in Tables 3.1 and 3.2, which should be examined 
in coi\junction with Table 3.9. 



TABLB 3,9 

Marriagee of Converts Vho Had PpeviouBl^ Been Married by Indian Custom 



Period 


Total 
Marriage 


Unions of 
Pereone 
Previous ly 
Marx*ied as 
Gentilee 


Percent of 
Suoh Unions 




SEVEN 


MISSIONS^ 






51 


28 


5U.9 


17T5-1TT9 


236 


109 


U6.2 


178O-178U 


361 


125 


3U.6 


1785-1789 


3U5 


88 


25.5 


1790-179^ 


692 


329 


47.5 


1795-1799 


9U8 


288 


30. U 


idoo-i8ou 


1.219 


l»72 


38.7 


1605-1809 


922 


31U 


3U.I 


lOio-iaiu 


559 


ll»9 


26.7 


1815-1819 


506 


101 


20.0 


1820-182U 


787 


28U 


36.1 


1825-1829 


U91 


72 


lU.T 


1830-1831* 


1*23 


15 


3.5 


Totals 




2,37U 


31.H 



No data available for San Miguel Arcangel, since the marriage register 
is lost, nor for San Luis Obispo, 1771-177^* 

Six aissions, since no data for San Luis Gbispo. 
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Total 
Hcoprictgee 


Unione of 

Previously 
Maoppied as 
Gentiles 


Percent of 
Suck Iktione 




aOTA CLABA 




1778-1779 


U 


k 


36.1* 


178O-178U 


72 


19 


26.k 


1785-1789 


87 


28 


32.2 


1790-179^ 


293 


192 


65.5 


1795-1799 


296 


78 


26.I1 


16OO-180I1 


313 


121 


38.7 


1805-1809 


335 


156 


I16.6 


1810-181J| 


193 


77 


39.9 


1815-1819 


188 


79 


k2.Q 


I820-182I4 


223 


99 


kk.k 


1825-1829 


235 


58 


2l».T 


1830-183^ 


137 


1 


0.1 


Totals 


2,383 


912 


38.3 




Total 


Unions of 
Persons 
Previously 
Married as 
Qenbitea 


Fer<xnt of 
Suek IHicne 




SAHTA CBUZ 




1791-179U 


Ik 


i»5 


60.8 


1795-1799 


180 


9U 


52.2 


idoo-isou 


91 


17 


18.7 




129 




oil 1 

3*.l 


I8l0-l8l4 


76 


39 


51.5 


1815-1819 


68 


3 




1820-I82l» 


99 


26 


26.3 


Subtotals 
I79I-I82I1 


717 


268 


37.U 


1825-1829 


I18 






1830-I83l» 


37 






Totals 


802 


268 


33.1* 
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TABIiB 3.9 (oontinuBd) 



pgriod 


Total 
MoctvitxgBB 


Unions of 

Previously 
Married aa 
QanHlBB 


Peroent of 
Suoh Vnima 




SAO JUAI BiOJIISTA 




179T-1T99 


75 


U2 


56.0 


1800-1804 


256 


147 


57. >^ 


1605-1609 


128 


33 


25.6 


I8IO-I80U 


63 


— 


0.0 


I6IS-I819 


70 


2 


2.9 


18S0-182U 


273 


129 


U7.3 


1825-1829 


71 


8 


11.3 


1830-183H 


91 


3 


3.3 


Tot fills 


1,027 


36U 


35.1* 


Peviod 


Tatau 
MconpifOffBB 


Vntons of 
Peraone 
Previouely 
Mirried as 
Gentilea 


Peroent of 
Suoh Unions 




SAN CARLOS 


BORROMEO 




1770-177^ 


32 


111 


U3.8 


1775-1779 


106 


k9 


46.2 


178O-178U 


HO 


32 


29.1 


1785-1789 


100 


27 


27.0 


1790-179U 


108 


26 


^a 

2k, 1 


1795-1799 


65 


3 


U.6 


Subtotals 
1770-1799 


521 


151 


29.0 


I8OO-I8OU 


68 




— 


1805-1809 


6k 


5 


6.0 


I8IO-I81U 


51 






1815-1819 


32 






I82O-I82I1 


29 






1825-1829 


21 






I83O-I83U 


32 






Totals 


838 


156 


18.6 
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Period 


Total 
HatrviageB 


Morn of 

Persons 
Previously 
Married as 

GenHlM 


Percent of 
Suah Unions 




Ik SOLEDAD 




1792-179I+ 




27 


55.1 


1795-1799 


87 


35 


I4O.2 


I8OO-I80U 


lUl 


50 


35.5 


1805-1809 


81 


33 


1*0.8 


I8IO-I81I* 


77 


21 


27.3 




58 


8 




1820-1821I 


85 


30 


35.3 


1825-1829 


30 






1830-183U 


50 


11 


22.0 




658 


215 






Total 
HarriagBB 


Unions of 
Persona 
Pre-oioualy 
Married as 
Gentilea 


Percent of 
Such IMiona 




SAN ABTONIO D£ PADUA 




1773-177U 


19 


Ik 


73.7 


1775-1779 


79 


38 


U8.2 


1780-1781I 


12li 


62 


50.0 


1785-1789 


106 


27 


25.5 


1790-179U 


75 


10 


13.3 


1795-1799 


126 


21 


16.7 


1800-180U 


198 


61 


30.8 


1805-1809 


115 


37 


32.2 


1810-181U 


72 


7 


9.7 


1815-1819 


61 


9 


14.8 


Stibtotals 

1773-1819 


975 


286 




1820-182U 


53 






1825-1829 


63 






1830-I83l» 








Totals 


l,ll|0 


286 


25.1 
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TABa 3.9 (oontimiBd) 



Period 


Total 
Marriagea 


UnionB of 

Pi*eviouB ly 
Married as 
Gentilea 


P&rQ&nt of 
iSi«3^ Uniona 




SKK LOIS QBISPO 




1771-1775 




— 


— 


1776-1779 


UO 


18 


1*5.0 


1780-1781* 


55 


12 


21.8 


1785-1789 


52 




11.5 


1790-179^ 


93 


29 


31.2 


1797-1799 


119 


15 


XiE.O 


1800-160)> 


152 


76 


50.0 


1805-1809 


I18 


6 


12.5 


1810-181U 


27 


5 


18.5 


Subtoteds 
I77I-I81U 


586 


167 


28.5 


1815-1819 


29 






1820-182U 


25 






1825-1829 


23 






1830-1831* 


27 


6 


27.2 


Totals 


690 


173 


25.1 



Marriage register bumed for this period; replacement by Father 

Serra nas inadequate data for use here. 



Once a Christian ceremony of marriage had taken place, the 
partners of that ceremony were not free to remarry so long as 
both lived, except under unusual conditions requiring judgment 
by an ecclesiastical court such as did not exist within California 
within the mission years, but some of whose powers were 
delegated to the provincial President. If one of the partners to 
tiie marriage died, the other was free to remarry. The marriage 
entries carefully specify for each individual to a marriage cere- 
mony whether he or she had been previously married in the 
Christian Church. For both Vidians and gente de raz6n, there- 
fore, we get some indication through the marriage entries of the 
severity of mortality. In the case of the Indians, however, it is 
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necessary to delete from the count those marriages which were, 
in effect, a repetition of an Indian ceremony, for unions which 
occuned piior to the first Ginstian marriage are otherwise 
never recorded. With this adjustment, if the number of remar- 
ried widows and widowers is large, then we must conclude that 
the death rate was hig^ among young adults in order to free 
these marriageable persons. The converse must be true if the 
number is small. 

Table 3.1 OA gives data for seven of the eight missions on 
remarriage among the Indians down to 1834. For the years after 
1834, we have talcen off data only for some of the missions. 
Accordingly, the summary gives the number of missions from 
which data are made available in each semi-decade. Differences 
in the earlier yeais are due to dates of founding. The subtotals 
for data down to 1834 are the most reliable; subsequent adduc- 
tion of data should be considered a series of samples of lessen- 
ing reliability. Two items in Table 3.1 OA are of significance. 
The first is that the average for all seven missions down to 1 834 
is 35.7%— i.e., 35.7% of those men and women entering wedlock 
had already been married in the Christian faith. Their previous 
spouses must have died, for there was no divorce nor were they 
likely to have available to them other avenues of dissolution of 
marriage ties. The second feature is that the proportion of those 
remanying rose steadily until it reached maxima in the years 
1805- 1814 and 1825- 1829. Equally high values are shown for 
1840-1844 and 1850-1854, but are based upon data from 
fewer missions. They also occur in years when many Indians, 
presumably a larger proportion of the young, had abandoned 
the missions and left behind older adults. The explanation of 
the maxima in the years 1805- 1814 and 1825- 1829 is that in 
the early years most of the brides and grooms were converted 
gentiles. These, however, were replaced by mission-bom Indians 
until the latter group, subsequent to about 1810, exclusively 
constituted the newlyweds at most missions. We have already 
found from inspection of baptism and burial records that the 
mission-bom component suffered from a very high rate of 
mortality. The marriage records, which show increased remar- 
riage, substantiate this finding. Further, there was a marked 
difference between men and women in the proportion of 
second and later marriages. In the aggregate, over 40% of the 
marriages involved remarriage by men, whereas only approxi- 
mately 30% involved remarriages by women. 
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Esnys in Population Kttoiy 



In Table 3.1 OB we present data on remarriages among the 
gente de razbn. Our data are from three missions, but they 
cover the overwhehning bulk of the non-Indians in the territory 
of the eig}it missions down to 1834, and a steadily lessening but 
still considerable proportion of Catholic marriages down to 
1 854. The data are organized by 1 Oyear periods centered upon 
the last year of each calendar decade, except for the first 
period, 1770- 1784. For the gente de razon, the rate of remar- 
riage was reasonably constant from 1770 to 1834 at Monterey 
(Mission San Carios Borromeo) and much more variable at the 
two other missions. The rates in the summary reflect the pre- 
ponderance of the non-Indian population in San Jose, which 
resorted to Mission Santa Clara. In general, the rates of remai^ 
riage fell sharply with the new immigration after 1835. During 
the mission period the values of all three missions combined 
held to a mean of 12.7% for both sexes, slightly more than 
one-third of the mean rate for the Indians of both sexes in the 
same span of time. This difference further supports the finding, 
based upon the baptismal and burial records, that mortaUty 
among the mission Indians far exceeded that among the neigh- 
boring population of European culture. Another difference be- 
tween Indians and non-Indians that shows up in Table 3.1 OB is 
that the proportion of gente de raz6n widows was slightiy 
higher among people marrying than that of widowers, and so 
comes closer to present-day experience in the differential sur- 
vival of the sexes. In sharp contrast, among the Indians, the 
proportion of widowers remarrying was markedly higher than 
that of widows. Lastly, the drop in the proportion of widowers 
as against widows among the gente de razon who married 
between 1835 and 1854 may be testimony to the presence of a 
large surplus of bachelors among the new immigrants, and their 
search for wives. 

Yet another aspect of gente de raz6n marriage that may be 
studied through the marriage entries is the racial origin and 
ethnic affiliation of each participant, for these are either expli- 
citiy stated for each spouse, or may be inferred from the name 
and circumstances recorded. It becomes possible, therefore, to 
construct a chart showing for each decade of mission activity 
the number of marriages performed and the combinations of 
racial and ethnic affiliation Involved. In Table 3.1 1 we give the 
data on 912 marriages celebrated between 1770 and 1834 at the 
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same three missions covered in Table 3.1 OB. Marriages in which 
both partners were Indian are, of course, excluded. The cate- 
gories are the same as those used in Table 3.8B and the prob- 
lems of application, in general, the same. The data from the 
three missions (Santa Qara, San Juan Bautista, and San Carlos 
Borromeo) cover the overwhelming msyority of the non-Indian 
population. Addition of marriage data from four of the remain- 
ing five missions, the only ones for which marriage registers are 
extant, would add data on 32 marriages down to 1834 to the 
423 in the summary table for the same term of years. The 
proportions would be very different in those 32 marriages, in 
that 14 fell in our subtotal designated M and 18 in the category 
of MN, that is, with one partner an Indian. 

At the three missions, the early years showed a predictable 
course in that the first marriages involved adults immigrating 
from Spain and Mexico. As the children bom in California grew 
to maturity and married, there came into being a Califomio 
component which graduaUy became dominant. The flaws in the 
data on exact affiliation within subcomponents of the general 
category M probably have placed many more marriages in MM 
in the later years than there should be, for we have counted 
cases of doubt as MM. The subtotal M, however, is reliable. 

Until the period 1815-1824 there were no marriages of 
non-Hispanic gente de razon. Even the 3 marriages in that 
10-year period (2 AM and 1 AA) took place in the 1820's. 
Thereafter such marriages, particularly those of a non-Hispanic 
but gente de razon male with a woman of Hispanic affiliation, 
show up as a steadily rising proportion of combined M and AM 
marriages. (Proportions based on total marriages would be 
slightly lower, but follow the same course.) Our value for the 
last 10-year period for the eight missions is 20.3, somewhat 
higher than the corresponding value for gente de razon baptisms 
for the same years. The table does not go farther, and the data 
after 1846-1848 already are less inclusive, since new elements 
of Protestant and civil marriages had come into being but lie 
outside our sources. As far as our data go, we may conclude 
that by the 1 850's ethnic fusion between the Hispanic people of 
California and the new immigration, despite new migration 
from Mexico, other countries of Latm America, and Spain, was 
proceeding at the rate of one-fifth the Hispanic stock per 
generation. If, as seems likely, some of the marriages took phice 
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by civil or Protestant ceremony, fusion would have been pro- 
ceeding that much faster. 

The data in Table 3. 1 1 also cover marriages of gente de raz6n 
with California Indians. They represent a small proportion of 
total marriages of gente de raz6n. Even if we add the data for 
the four other missions, we find that down to 1 834, of a total 
of 455 marriages, only 39, or 8.6%, involved marriage with a 
California Indian. Tlie proportion of such marriages was far 
higher among the gente de razon scattered in garrisons and 
ranches in the territories of the four missions that had no 
Hispanic pueblo. Only in the territory of Mission San Juan 
Bautista was the rural Hispanic population sufficiently numer- 
ous to provide mairiage partners among the gente de razon. 
We are not entitled, however, to conclude from these data that 
we here have the true rate of racial ftision between people of 
Hispanic culture and California Indians, for much of the procre- 
ation of children probably proceeded without religious marriage 
or any formal legal union, just as iinidn litre is an important 
form of sexual association in Mexico today. The children of 
such unions more likely would be counted as Indians, since the 
mother would be an Indian, and with the collapse of the mission 
system might never enter the white man's records. Futhermore, 
in the last years of our study, 1835- 1854, a process was taking 
place that is also characteristic of Hispanic culture. Indian 
neophytes, who may have been Christian for as many as three 
generations, were settling among the gente de razon in San Jose 
and other Hispanic settlements and were winning acceptance, as 
is shown in the marginal entries for baptisms and marriages, 
which begin to use the terms vecino and vecina (also employed 
increasingly for the gente de razon) in place oi indigena, that is 
to say, Indian. How many people were involved in this kind of 
passing, how far acceptance went, what the end results might 
have been, we are unable to state. The first years of the 
American period unleashed a series of new forces of violent 
impact that changed the demographic histoiy of California even 
more completely than had the coming of the missionaries. 

6. SOME COMMENTS 

Our essay basically has attempted to apply the techniques of 
examination of vital registers as they have been worked out by 
students of historical demography on two continents. We have, 
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we think, shed new light upon a series of facts of the experience 
of Indian and Hispanic populations during the California mis- 
sion period. Considerably more probably can be done. Much 
studied as the California missions have been, and voluminous 
the publications in existence, we have been forced repeatedly to 
point to questions we cannot answer at this time and suggest 
that more research is needed with the specific question in mind. 
Our essay, furthermore, covers only the registers of eight mis- 
sions. There were twenty-three missions in all in Alta California, 
every one of them keeping the same kind of registers. Remark- 
ably few of such registers have been mislaid or lost, so that the 
same kind of techniques, perhaps even in improved form, can be 
applied to this mass of raw data, with yield that is certain to be 
rich but whose ultimate dimension one can foresee only dimly. 
The Indians of Southern California, even after missionization, 
remained in rancherias. Their type of mission settlement 
should yield information on yet qther kinds of reactions and 
adaptations. 

The HBspanic population, with fuller entries in the mission 

registers and control over the entire number, can probably be 
traced through what is at this point the ultimate in satisfactory 
reconstruction from vital registers, the reconstitution of fami- 
Ues. We guess that the mission registers of all California, supple- 
mented by other materials, should permit tracing the Hispanic 
immigrants and their children for at least a century and a 
quarter. From the data available in the registers of the eight 
missions we have studied, we suspect further that the Ifispanic 
population should turn out to be as robust, as long-lived, and as 
fecund as the habitants of French Canada. Presumably they 
should show the same rapid multiplication of numbers until 
they met some check. That might have come either through 
filling up the vital space available to them or the entrance of a 
more formidable competing group. We know that the latter 
occurred. They and their descendants were rapidly absorbed by 
the newcomers. 

To what extent similar studies of American Indians, His- 
panos, and others can be carried on for the Southwest of the 
United States and the North of Mexico, we do not yet know. A 
series of surveys will have to locate the materials that survive 
and determine the extent of analysis possible. By and large, 
they have yet to be made. 
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Body size: pre-Conquest Indians, con- 
temporary statements, 141-142 ; 
anthropometry of skeletal remains, 
142; derived from present-day condi- 
tions, 142-150; average height and 
weight of Indian tribes, North and 
South America, Table 2J^ 143-147: 
height of males and females, Indian 
tribes and other ethnic groups. Table 
2.2. 148; height differences between 
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central Mexican and northern Indi- 
ans, 142. 149; height, Mesoamerican 
and South American Indians com- 
pared, 149: height differences among 
central Mexican groups, 149; ratio of 
stature to body weight, 149; male/ 
female ratio, 149-150; pre-Conquest 
Mexican children, 152-153 

Bonfil BataUa, Guillermo, 163n 

Boserup, Ester, 131 

Bowman, J.N., 181n 

Braganza, Duke of (King of Portugal), 6 
Branciforte, Villa, 183^ 248n, 262 
Braudel, Fernand, 130-1 3 In 
Britanny, 241. 242. 266 
Bulls of the Crusade: see Taxes 

Cacao: as tribute commodity, Table 1.3. 
106-115, passim; related to altitude, 
116. 117. 123; amount and value of 
tribute, 1646, Table 1.4B. 122, and 
123n 

California: Indian use of acorns as food, 
137; 138; mission records, 179-181 : 
foundation of missions, 1 R2 ; 
Alta and Baja, detached from Bish- 
opric of Sonora, 186; American an- 
nexation and ecclesiastical organiza- 
tion, 186: immigration to, 261-263, 
passim 

Californios, 267. 3M 

Caloric requirements: pre-modem Eu- 
rope, 130-131n; modem caloric 
minima, U.S., 141; basal metabolism 
and caloric requirements, 150-153; 
mean basal metabolic rate, pre-Con- 
quest Mexican Indian adult male, 
151; females, 151; children, 151-153; 
of total population, 153; caloric re- 
quirements above basal level, modern 
U.S.-European and pre-Conquest 
Mexican Indians compared, 154-155; 
for average pre-Conquest Mexican In- 
dian peasant, daily, 155-159; annual 
daily average above basal level, pre- 
Conquest central Mexican Indian 
male adults, 157; female adults, 
157-158; chUdren, 158-159; average 
per person per day, central Mexico, 
all ages, 159; Spanish notions of ad- 
equacy, 176 

Campeche, 46 

Cannibalism: as food source, 136; substi- 
tution of animal foods for, 173-174 
Carmel, 1&2 

Carriers, Indian, 155-156. LZfi 

Carridn (town): alcabala farm, 1646, 

Table L4:A, US 
Cattle: a Spanish vs. Indian livestock ac- 



tivity, 111; slowness of spread among 
Indians, 172; Indian consumption of 
beef, 113 and note 

Census: Status Animarum, or PadrSn. in 
California mission records, 184; Mex- 
ican census of 1895, 241. 242; census 
of 1900. 242 

Central Mexico: Indian population, 
1518-1605, Ij 1650, 3] 1568, 1595, 
1620-1625, 1646, 95-100; size of, 
132; Indian population, pre-Colum- 
bian, 122 

Central Valley (California), 182, 192. 
194. 2&2 

Cervantes Casaus, Juan de, 5 and note 
Chalco (disUict), 106-115. Table L3 and 
passim; pre-Conquest agriculture, L33 
Charles V (King), 141 
Chavez, Fray Ang^lico, O.F.M., 179 
Chichimec territory, 12, 16i frontier. 

Chickens: adoption of by Indians, LZfl 
and note, ill 

Otinampa: described, 133-134 

Chinantla, 167n 

Chontales bravos (Oaxaca), 65 

Chumash Indians, I&2 

Cihuatlin (town). Table 1.3n. 115 

Clavijero, Francisco Javier, 17 In 

Qoth: as tribute commodity, 1 04, 
106-115. Table 1.3. passim; related 
to altitude, 116, 117. 123; amount 
and value as tribute, 1646, Table 
1.4B. 122, 123n; amount and value 
huipUes and naguas as tribute, 1646, 
Table MB, 122, 123n 

Cochineal: as tribute commodity, 106; 
Table LI, 1 10; value of tribute, 
1646, Table 1.4B. 122 

Colegio de Propaganda Fide de San Fer- 
nando de Mexico, IM 

Colima, 11 

Colyton (England), 261 
Congregacion, 9 

Conquest, Spanish: general effects of on 

central Mexico, 168 
Contaduria General de Tributos, 8j 

10-11 

Conversion: Indian gentiles in California 
missions, 192-194; age at conversion 
related to mortality, 223-224; Table 
3.5. 224-228; non-Indians to Cathol- 
ocism, 262. 277; and marriage, 
279-282. 286-287. See also: Baptism 

Cook, Sherburne 1., 130n, 124. 195^ 
248 

Cortes, Fernando: family encomienda, 

103. 141. 162. 163 
Costanoan Indians, 1£2 
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Cuicatlan (town), 139n 
Cuilapan (town), Ifi2 
Culleton, Monsignor James, 189 

Davalos Hurtado, Eusebio, LM 

Death rate: see Mortality 

Demographic materials: recent discov- 
eries of, 1610-1700, M; Monte- 
mayor y Cordova de Cuenca popula- 
tion count, Mixteca Alta, 2-3. 4, 8-9; 
Landeras de Velasco estimate, 1607, 
3n; pastoral inspections, 4i Salva- 
tierra report of 1646, 4-7ff; keeping 
of tribute records, 10-11; California 
mission registers, 177-192; location 
and availability of registers, 177-181. 

183- 184; nature of mission registers, 

184- 187; difficulties in the use of, 
187-192; annual mission reports re- 
mitted to Mexico City, 248-249; non- 
Indians in mission registers, 262-263; 
marriages in mission registers, 
278-279 

Demographic methods: conversion fac- 
tors, 1607, 3n; 1646, 12-13; adjust- 
ment for lag between tribute counts 
and reassessments, 8:^, 99i estimate 
of towns covered in 1646 tribute list, 
9-11. 99-100; correction for deficient 
coverage of 1646 list, 13-16. 23-24, 
28; for deriving age at death in Cali- 
fornia mission registers, 188-192. 
204-205; age distribution of mission 
converts, 196; calculation of survivor- 
ship of converts, 210; problem of de- 
termining age at death of later co- 
horts in missions, 22D 
Demographic regions: Central Plateua 
(Region I), defined, 16i Valles- 
Panuco (Region II), defined, 34; Cen- 
tral Veracruz (Region IIA), defined, 
42; Alvarado-Coatzacoalcos (Region 
III), defined, 46; Northwestern 
Oaxaca (Region IV), defined, 51; the 
Zapotecas (Region V), defined, 59; 
Oaxaca Coast (Region VI), defined, 
67; Zacatula-Guerrero (Region VII), 
defined, 72i Michoacdn (Region 
VIII), defmed, 80; Eastern Jalisco- 
Zacatecas (Region IX), defined, 84: 
Colima-Nayarit (Region X), defmed, 
88; variation in population decline to 
1620-1625. mi 
Desague, Table L4A. 119; 174-175 
Diaz del Castillo, Bernal, LS6 and note 
Diet: food consumption equated with 
nutrition, 131; regional differences in 
pre-Conquest central Mexico, 
138-139: social distribution in pre- 



Conquest central Mexico, 139-140; 
adequacy relative to caloric require- 
ments, pre-Conquest central Mexico, 

159- 163; undernutrition, effects of, 

160- 161 ; paucity of Indian diet de- 
scribed. 16th century, 162; under- 
nutrition vs. malnutrition, 163; per 
capita maize consumption, pre-Con- 
quest Indians, 164-165; introduction 
of new foods by Spanish, 167-168; 
Indian adoption of European foods, 
170; Indian adoption of Spanish food 
animals, 170-171; continued post- 
Conquest Indian reliance on maize, 
172; rise in per capita consumption, 
16th century, 172-173: reduction of 
variety, 16th century. 173; Indian 
consumption of beef. 113 and note; 
increases in protein and caloric intake 
of Indian peasantry. 1550-1650, 
174-176; general improvement after 
Conquest, 176; Spanish notions of 
adequacy, 176 

Disease: intestinal, from water pollution, 
136; epidemic of 1802, Mission San 
Carlos Borromeo, 190; exposure to, 
among converted mission Indians, 
iBl 

Ejidos, Ififi 

Encomienda(s), 7-8; extinction of, 

102-103; and pensions, 103 
Engelhardt, Father Zephyrin, 183n 
Esselen Indians, 182 

Famine: scientific study of, Lid 
Fernandez de Oviedo y Vald^s, Gonzalo, 
1£2 

Fonseca, Fabian de: see Taxes; Tributes, 
Indian; Tributes, Free Negroes and 
Mulattoes 

Food production: general definition, 
131; agriculture, 132-135; animal 
foods, 135: algae, 136; cannibalism, 
136; acorns, 136-138; rise in per 
capita output, 16th century, 
172-173; increasing specialization, 
16th century, LZ2 

France: infant mortality compared to 
California missions, 240-242; com- 
pared to non-Indian population, 

Franciscans: see Missions 
French Canada, 111 

Geneological Society of Utah, Salt Lake 

City, l&l and note 
Gente de razdn: defined, 177-178; 186, 

188. 26UJJ1 passim 
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Gerhard, Peter, L2 

Gibson, Charles, 4-5, 130n, 165 and 

note, 17 In, 174-175 
Goats: adoption of by Indians, 171, L22 
Gold: see Taxes 

Gomez Canedo, Father Lino, O.F.M., 
179n 

Goodhart, Robert S., 

Grande, Francisco, 160 

Great Armada, 164n 

Green Revolution, 164n, 165 

Guadalajara (city): alcabala farm, 1646, 

Table L4A, UB and 122n 
Guatemala, L42 
Guatemala, Audiencia of, 126 

Haciendas: resident families' rations, 125 
Havard, V., 137n 
Hernandez, Francisco, 135 
Hernandez, Mercedes, 164n 
Huapanapa (town), 106 
Huatenicamanes (Oaxaca), 65j 116 
Huatulco (town): customs, 1646, Table 

1.4A. L2Q 
Huaxteca (province), lil5 
Huayacocotla (town), Table 1.3n, 115 
Huipiles: see Cloth 

Indian population: increase, 1644-1698, 
2] in Mixteca Alta, pre-Conquest to 
1620, 2-3; in west-central Mexico, 
1548-1650, 3] in Puebla region, 
1570-1650, 3j in central Mexico, 
1650, 3] demographic transition, 13. 
101; pre-Columbian central Mexico, 
132; Central Plateau (Region I), 
1568, 1646, and ratio 1646/1568, 
I6i 1646, 23i 1620-1625, 28; 1568, 
24; 1595, 28i Valles-Panuco (Region 
II), 1568, 1646, 34i 1595, 35; Cen- 
tral Veracruz (Region II A), 1568, 
1620-1625, 42i 1595, 42i Alvarado- 
Coatzacoalcos (Region III), 1568, 
1646, 1620-1625, 46; 1595, 51); 
Northwestern Oaxaca (Region IV), 
1568, 1646, 1620-1625, SJj 1595, 
56; the Zapotecas (Region V), 1568, 
1646, 59i 1620-1625, 64] 1595, 65; 
Oaxaca Coast (Region VI), 1568, 
1646, 67i 1620-1625, 70i 1595, 21; 
1646, Tlj Zacatula-Guerrero (Region 
VII). 1568, 1646, 73i 1620-1625, 78; 
1595, 78; 1646, 78] Michoacin 
(Region VIII), 1568, 1646, 8D; 
1620-1625, 82i 1595, 1646, 83] East- 
ern Jalisco-Zacatecas (Region IX), 
1568, 1646, 85i 1620-1625, 1646, 
1595, 87; Colima-Nayarit (Region 
X), 1568, 1646, 89i 1620-1625, 



1646, 1595, 93i central Mexico 
entire, 1568, 1595, 1620-1625, 
1646, 95-99, 100; differences with 
earlier figures explained, 100; Sinaloa 
(Nueva Galicia), 17th century, 100; 
regional variations in decline, to 
1620-1625, lOL 168i low point in 
central Mexico, 1620-1625, 101-102. 
168; density, central Mexico, pre- 
Conquest, 132; proportion children, 
1518, 152; post-Conquest decline 
and Indian agriculture, 168-173: ratio 
of converted to non-mission Indians 
in California, 193-194; total gentile 
baptisms in missions. Table 3.1. 195; 
age of gentiles at baptism. Table 3.2. 
197-204; age at death of Indian gen- 
tiles. Table 13^ 206-209; survival of 
converted gentiles, Tables L4A, 
3.4B. 3.5. 210-229: baptisms and 
deaths of mission-born Indians, by 
cohorts. Table 3^ 232-238; infant 
mortality in missions, 239-243; life 
tables for selected cohorts. Table 3.7. 
244-247; life expectancy of mission- 
born Indians compared to gentile 
converts, 248; birth rates in missions, 
248-260; ratio of births to adult fe- 
male and total populations. Figures 
3.1. 3.2. 3.3. 3.4. 250-257; and inter- 
ethnic mixture with non-Indians, 
267-278 ; marriage in missions, 
278-310; remarriage and mortality in 
missions, 287-298. Table 3.1 OA and 
passim 

Indian towns: changes in, 1568-1646, 

8-9; identification of, 12 
Infant mortality: see Mortality 
Infantado, Duques del, 5 
Israel, J. I^ 3 and note 
Ivanovsky, Alexis, 160 
Ixmiquilpan, Table 1.3n, 115 

Jacona: alcabala farm. 1646, Table L4A, 
US 

Jalapa (Province), Table 1.3n, 115; 138n 
Jilotepec de Abasolo (town). Table 1.3n, 
115 

Jowdy, E. William, 4:5 

Keys, Ancel, 16D 

Kleiber, Max, ISfl 

Kroeber, Alfred E., 1S2 

Labor: daily activity schedule of pre- 
Conquest central Mexican Indian 
male adults, 155-158; hypothetical 
day of average Aztec male macehual, 
156-157; adjusted for yerly rest-days, 
157; Aztec women, 157-158; chil- 
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dren, 158-159: shortage of, late 16th 

century, 173; rise in real wages, 16th 

century, L24 
Land: competition between Indians and 

Spanish over, 168-169; Indian land 

grants for livestock, 170-171 
Life expectancy: see MortaUty 
Livestock: spread of, and Indian land 

rights, 169; Indian adoption of, 

17f>-171 
Llamas, Roberto, 164n 
L6pez de Gomara, Francisco, 135. 141. 

171n 

Los Angeles, pueblo, 248n 

Macuilsuchil (town), 167n 

Maize: as tribute commodity, 104, 
105-106: Table IJ. 106-115 passim. 
117, 123; amount and value as trib- 
ute, 1646, Table 1.4B. 122. and 
123n; as staple pre-Conquest crop, 
134-135; rations, Indian laborers, 
1555, 164, 165; caloric values, 164n; 
productivity, 165-167; yields, 
165-166; yields of hybrid maize, 
166n; yields compared to wheat, 169 

Maldonado, Licenciado (pidor), 174 

Malinaltepec (town), 139n 

Mancera, Viceroy. 128 

Marriage: interethnic, in mission regis- 
ters, 267-278; non-Indian intermar- 
riage, 277^ 298i 304-310, Table 3.11. 
passim; recorded in mission registers, 

278- 310; Pauline Dispensation, 279; 
and conversion to Christianity, 

279- 282; Christian marriages of In- 
dian converts. Table 3^ 282-286. 
286-287; remarriage and mortality in 
missions, 287-298 and Table 3.10A; 
remarriage among non-Indians, 
298-304 and Table 1J.0B 

Martm Ennquez, Viceroy, 124, 175 and 
note 

Maya Indians, 142 

Mendizabal, Miguel Othon de, 129» L311 
Merida: cafa, 9 
Mestization, 2fil 

Metabolism: see Caloric consumption 

Mexico, Archbishopric, 2SQ 

Mexico, Audiencia, 3n; treasury, 6i trib- 
ute administration, 1625-1650, 8; 
coverage in 1646 tribute report, 9-11; 
Indian population, 1568, 1595, 
1620-1625, 1646. 95-100 

Mexico, Bishopric, 2 

Mexico City: Indian suburbs, tributes, 
106; alcabala farm, 1646, Table 
1.4A, 1 18; and water resources, 169 

Mexico: infant mortality in Porfirian era. 



241-241. 266 
Mexico. Valley of, 132, 135, 139, 164i 

165. 171 and note 
Mezquital Valley, 129. 132. 139. 162 

and note 
Michoacan, Bishopric, 2 
Militia service: by free people of color, 

\2A 

Minnesota, University of, 160 
Miranda, Jose, 2 

Mission La Soledad, 181, 183 and note; 
Table 3J^ 195i Table 3^ 201-202; 
Table 3^ 208] Figure 3^ 251; Fig- 
ure 3^ 253; Figure 33, 255; Figure 
3.4. 257. 258: Table 188. 273i Table 
3.9. 285; Table 3.10A, 295; 303n 

Mission Nuestra Seiiora de los Dolores, 
182. 194n 

Mission Nuestra Senora Dolorosisima de 
la Soledad: see Mission La Soledad 

Mission registers: see Demographic mate- 
rials 

Mission San Antonio de Padua, 181, L83 
and note, 194] 125 and Table 3J^ 
196: Table 3^ 202-203; Table 3J^ 
208: Figure 251; Figure 3^ 
253; Figure 3J^ 255; Figure 3A 
257; 259-260; Table 3^ 274; 2S2i 
Table 3^ 285; Table 3.10A. 296; 
303n 

Mission San Carlos Borromeo, 181. 182. 
187. 188-192. 193. 194: Table 3J_, 
195; 196; Table 12, 2011 Table 3J, 
208; 211; Table 3.4A, 216; 220; 
Table 14B, 222] Table 3^ 226; 230, 
231; Table 3^ 236; 239, 240, 243; 
Table 17, 243j 244, 246; Figure IL 
251; Figure 12, 253; Figure 13, 
255; Figure 14. 257; 259, 260, 262; 
263-264. Table 3.8A; 265. 266; 
Table 3.8B, 271; 277; Table 19. 284i 
Table 3.10A. 294; 298; Table 3.10B. 
302; 304; Table 3.11. 3Qfi 
Mission San Francisco de Asis: see Mis- 
sion Nuestra Senora de los Dolores 
Mission San Francisco de Solano, 179 
Mission San Jose', 18 In, 182, 183^ 194n 
Mission San Juan Bautista, 181. 193. 
125 and Table 11; Table 12, 200; 
Table 13, 208; 210; Table 3.4A. 
215; Table 3.4B. 221; 223; Table 15^ 
226; Table 3A 235; Table 17, 246; 
Figure lU 250; Figure 12, 252; Fig- 
ure 13, 254; Figure 14, 256; Table 
3.8B. 272; Table 19, 2Ml Table 
llOB. 301; 304; Table 111, 307; 
31J1 

Mission San Luis Obispo, 181. 183-184. 
194; Table IF, 195; 196; Table 3.2. 
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204: Table 13, 209^ 211^ Table 
3.4A. 218; 220; Table 3.4B. 222: 
223; Table 3^ 228j 230^ Table 3^ 
238; 240. 243; Table 17. 244; 247j 
Figure 11^ 251i Figure 12^ 253; Fig- 
ure 11 255i Figure 14, 257i 259, 
260; Table 3.8B. 276: Table 12, 286; 
Table llOA. 297: 303n 

Mission San Miguel Arcdngel, 181. 1&3 
and notes, 194i Table IK 195; Table 
12. 203; Table 13, 209^ 210i Table 
14A. 217; 220; Table 3.4B. 222; 
223; Table 15. 227i Table 16, 222; 
243: Table 17, 247j Figure IL 211 ; 
Figure 12, 253; Figure 13, 255; Fig- 
ure 14, 257; Table 18B. 275; 303n 

Mission Santa Clara, 18L 183, 195; 
Table IL 196j Table 12, 198i 205; 
Table 13, 206-207; 211; Table 3.4A , 
213. 219; 220; Table 3.4B, 221. 223; 
Table 15, 225, 228; Table 16, 233; 
239. 240. 243: Table IT, 244-245 ; 
249; Figure 11, 250; Figure 12, 
252; Figure 13, 254; Figure 14, 
256: 258. 262, 263-264 and Table 
18A; 265, 266; Table 3.8B. 269; 
278. 281; Table 19, 283i Table 
11 OA, 290-291; 298; Table 3.10B. 
300; 304; Table IIL 306 

Mission Santa Cruz, 181. 183. L93; 
Table 11, 195, 196; Table 12, L99; 
Table 13, 206-207; Table 3.4A. 214; 
220: Table 3.4B. 221; Table 15, 225; 
229; Table 16. 234; Table 17, 245; 
Figure 1_L 250; Figure 12, 252; Fig- 
ure 13. 254; Figure 14, 256; 262, 
263; Table 3.8A, 264; 265, 266; 
Table 3.8B, 270; 277; Table 19, 283; 
Table 11 OA, 292-293; 303n 

Missions: function as parish churches, 
177; secularization, 178; seculariza- 
tion of California missions, 182. 186. 
190, 261-262; foundation of, in Cali- 
fornia, 1 8 1-182; ethno-linguistic 
mixing in, 182-183; non-Indian popu- 
lation, 183, 261-278; conversion of 
Indian gentiles, 192-194; age of In- 
dian converts at baptism (summary). 
Table 3.2. 197; age at death of Indian 
gentiles. Table 13, 206-209; survivor- 
ship of Indian converts, 210; survival 
of converted gentiles. Tables 3.4A. 
3.4B. 3.5, 210-229 and passim; ef- 
fects on Indian mortality, vs. civil 
administration, 211; Mortality of 
mission-born Indians, Table 3.6, 
232-238; infant mortality, 239-243; 
life tables for selected cohorts, Table 
3.7. 244-247: life expectancy of mis- 



sion-born Indians compared to gen- 
tile converts, 248: birth rates in mis- 
sions, 248-260; use of term adult, 
defined, 249; ratio of births to adult 
female and total populations. Figures 
3.1. 3.2. 13, 14, 250-257; variation 
in natality among missions, 249. 
25 8-260; marriage among Indians, 
278-310; marriage and conversion to 
Christianity, 279-282; Christian mar- 
riages of Indian converts. Table 3.9. 
282-286; remarriage and mortality, 
287-298; and Table 3.10A; remar- 
riage among non-Indians, 298-304, 
and Table 3.1 OB; marriage among 
non-Indians, and interethnic mar- 
riage, 298, 304-310. and Table 3JJ.. 
Se also specific missions by name 

Mitla, L29 and note 

Mitlantongo (town), 139n 

Miwok Indians, L82 

Mixteca Alta, 2, 8:9, 13, 101, 1£9 

Monterey, 182, 183. 298 

Monterey, Presidio, 248n, ^62 

Monterey Bay, 1&3 

Morin, Claude, 3 

Mortality: normal among aboriginal 
groups, compared to Tulare Indians, 
204; age at death of Indian gentiles. 
Table 13, 206-209; and analysis of 
survivorship, 210; years survived by 
baptized gentiles. Tables 3.4A. 3.4B. 
3.5, 210-229 and passim; among mis- 
sion-born Indians, 231; baptisms and 
deaths among mission-born Indians, 
by cohorts, Table 16. 232-238: in- 
fant mortality, 239-243; compared to 
modern U.S., 18th-century France, 
and Porfirian Mexico, 240-242; life 
tables for selected cohorts, Table 3.7, 
244-247; life expectancy of mission- 
born Indians compared to gentile 
converts, 248; non-Indian popula- 
tion. Table 3.8A. 263-264; non- 
Indian infant mortality, 266-267; and 
remarriage in missions, 287-298, and 
Table 3.1 OA; remarriage among non- 
Indians, 298-304, and Table 3.10B 

Motolima (Fray Toribio de Benavente), 
1£2 

Naguas: see cloth 

Natality: of Indians bom in missions, 
229-231; sources, 248-249; variation 
among missions, 249. 258-260; ratio 
of births to adult female population. 
Figures 11, 13, 250-251. 254-255; 
ratio of births to total population. 
Figures 12, 14i 252-253. 256-257: 
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overall natality in missions, 258-259; 
non-Indian population. Table 3.8A. 

National Institute of Anthropology and 

History, Mexico City, LIS 
New Laws, 122 
New Mexico, 179 

New Spain: decay of royal administra- 
tion in, 1640*s, 6 

Newman, Marshall, L49 

Nexapa (town), I40n 

Non-Indian population: and racial mix- 
ture, 177-178. 267-278, 304; within 
mission territory, 183; in mission reg- 
isters, 185-186, 261-278; non- 
Hispanic, 186. 261; and immigration, 
261: births and deaths in selected 
missions, Table 3.8A, 263-264; ratio 
of births to deaths, 265: infant mor- 
tality, 266-267; aggregate born in 
mission areas, Table 3.8B, 267-276; 
Hispanoamericano defined, 277n; 
children born in missions, classified 
by origin of parents, Table 3.8B. 
268-276; marriage among, 298-310, 
and Tables 1 1 OB, 3JJ 

Noonan, John T., Jr., 280n 

Nueva Galicia, 3n; tribute assessments, 8^ 
9; Indian population, 17th century, 
IQQ 

Nutrition: equated with food consump- 
tion, 131. See also: Diet 

Oaxaca, 241 

Obrajes: ordinances regarding workers, 
1579, 125 and note 

Pajacuardn (town), 82 

Palafox y Mendoza, Juan de: visita of 
1646, S-7; relacion de mando on roy- 
al taxes, 1 26-1 27 

Palerm, Angel, L13 

Paris basin (France), 241. 242 

Patton, Harry D., 15L 153, 154i 155 

Pitzcuaro, 82, 14Q 

Peanuts: introduced into Mexico by 
Spanish, 168 

PeAol Bianco: salt deposits, royal mo- 
nopoly. Table L4A, 113 

[States: as tribute commodity. Table 
1.3, 112; number and value of trib- 
ute, 1646, Table 1.4B. 122 

Philippine trade: see Taxes 

Piaztla (town), 140n 

Pigs: adopted by Indians, 111 and note; 

slowness of adoption by Indians, 122 
Pinotepa (town). Table 1.3n, 115; 116 
Ponce, Father Alonso, 170n, 171n, 173n 
Ponce, Juan Bautista, 173n 



Pope (The), 1&6 

Population density: aboriginal popula- 
tion, central Mexico, 112 

Population pressure: related to ridged 
fields, 134; related to consumption 
of algae, 1 16 

Prices: commodities, 17th century, 122 

Puebla, Bishopric, 2 

Puebla (city); alcabala farm, 1646, Table 

1.4A. iia 
Puebla region, 3 

Race mixture: see Marriage; Non-Indian 
population 

Radding de Murrieta, Cynthia, 179n 

Rations: maize, Indians, 16th century, 
164-165; increases, for laborers, 16th 
and 17th centuries, 174-175 

Relaciones Geograficas, 130. 135. 
137-1 "^8 and notes, 132 and note, 
140. 161. 169. 170n, 173n, LZfi 

Revillagigedo, Conde de, II (Viceroy), 
LLZ 

Roca, Juan, 164n 

Royal revenues: see Taxes 

Ruch, Theodore C, 15L 153, IMi 155 

Russia, 160 

Sahagun, Bernardino de, 135. 152 
Saint Paul, 219 
Salazar, Fray Agustm de, 162 
Salinan Indians, lfi2 

Salt: as tribute commodity. Table 1.3. 
107: 117. 123; amount and value of 
tribute, 1646, Table 1.4B. L22 and 
123n 

Salvatierra, Conde de (Viceroy), 5 

San Diego, Bishopric, \Mt 

San Diego (mission jurisdiction), 18 In 

San Diego, Presidio, 248n 

San Francisco, Archdiocese, 181n 

San Francisco, Presidio, 248n 

San Joaquin Valley: see Central Valley 

(California) 
San Jos6, pueblo, 183. 248n, 262. 278. 

298. 310 

San Luis Potosi (city): alcabala farm, 
1646, Table 1.4A, 118; Income from 
mining taxes, 1646, 125 

San Luis Potosi: subtreasury, 116-117; 
Table 1.4 A. Ul 

Sinchez-Albornoz, Nocolds, 130n 

Santa Barbara, Presidio, 248n 

Santa Fe, Archdiocese, 122 

Santa Cruz, Marques de, 164n 

Santa In^s Zacatelco, 3 

Santa Maria de la Victoria: subcaja, 9 

Santiago Tlatelolco (town), 106n 

Sauer, Jonathan, 1 34 
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Seigniorage: see Taxes 

Serra, Father Junipero, 182. 1S4 

Servicio real, TiL 103-104; Table L3 

111: Table 1.4B, 122 
Sheep: Indian adoption of, 170-171, Yll 
Sherman, Henry C., 154. 156. 161. \hl 
Silveira, Carlos, 164n 
Silveiia, Marfa Cristina, 164n 
Silver: see Taxes 

Simpson, Lesley Byrd, 130n, 170-171 
Sinaloa: Indian population, 17 th cen- 
tury, IDQ 
Slaves, L24 

Social structure: and diet differences in 
pre-Conquest central Mexico, 
139-140; and Indian consumption of 
beef. 111 and note 

Sonora, Bishopric, 186. 222 

Southern California, ill 

Sudzal (town), 163n 

Sugarcane, HQ and note 

Sultepec (town), 163 and note 

Survivorship: see Mortality 

Tabasco, 2 

Tancajual (town), 105i Table 1.3n. 115 
Tanleon (town), 105; Table 1.3n. LLS 
Tarascan(s): state tribute system, 
l^q-l4n 

Tasco. LM 

Taxes: difficulty in collection and ac- 
counting of royal revenues, 6-7: mer- 
cury monopoly, 7; royal revenues, 
102-128: disorder of, 102] almo- 
jarifazgo, 117; structure of royal rev- 
enues, Audiencia of Mexico, 1646, 
Table 1.4A. 118-121: Armada de 
Barlovento, 117: Table 1.4A. 
118-121; 125-126; history of royal 
treasury by Fonseca and Urrutia, 
117. 124. Table 1.4A. l\MJl\alca- 
bala revenues, 1646, Table 1.4A. 
118; playing card monopoly, 1646, 
Table L4A, 112 and 122n; gunpow- 
der monopoly, 1646, Table 1.4A. 
112 and 122n; Indian tributes, 1646, 
Table 1.4A. 119; almojarifazgo, 
1646, Table 1.4A, 119; quinto on 
silver, 1646, Table L4A, 1 19; taxes 
on gold, 1646, Table 1.4A. 119; seig- 
niorage, 1646, Table 1.4A. 119; bulls 
of the crusade, 1646, Table 1.4A, 
119; dos novenos of tithe, 1646, 
Table LAA, 1 20; taxes on Philippine 
trade, 1646, Table 1.4A. 120; media 
anata, 1646, Table L4A, 120; mer- 
cury monopoly, 1646, Table 1.4A. 
120 and 123n; tax on wine, 1646, 
Table 1.4A. 120: alcabala most prof- 



itable, 125; relative tax yields, 1646, 
125; negligence and corruption in 
collection, 126-128: ramos not in- 
cluded in 1646 report, 122 

Tehuacan, Valley of, 137n 

Tehuantepec (town), 106: Table 1.3n. 
115 

Temazcaltepec (town), 1 38n 
Tenochtitlin, 136^ 132 
Teotenango (town). Table 1.3n. LLS 
Teotlalpan, 169 
Tepeaca, 138n 

Teutitlan del Camino (town), 139n 

Texcaltitlan (town), 138n 

Texcoco (city), 132 and note, 173a 

Texcoco, Lake, 134. 136 

Tithes, ecclesiastical, 117: dos novenos, 

1646, Table L4A, 120 
Tlacopan, 132 

Tbtzintla (town). Table L3n. 115 

Tlaxcala, 105. LZln 

Trelease, William, 137n 

Tribute commodities: conversion to cash 
values, LLL 123-124 

Tributes, Free Negroes and Mulattoes: 
1646, Table 1.4A, 119; Fonseca and 
Urrutia on, 124; numbers and tribute 
rates, 124-125 

Tributes, Indian: medio real de fdbrica, 
2l Salvatierra report of 1646, 4-7; 
conversion of tributes to tributaries, 
1646, 2:8, 12-13: time lapse between 
counts and reassessments, 8-9. 99; 
towns covered in 1646 report, 9-10; 
1568 list, 9-10. 93A\Qimatr{culas de 
tributos, Hi general description of 
tribute system, 102ff; mid-16th-cen- 
tury reforms, 103-104; commuta- 
tions, 104-106; trend toward stan- 
dardization, 104-105: standardization 
related to altitude, 116; exemptions 
and variations, 105-106; Table 1.3. 
106-1 15; conversion commodities to 
cash values, 117. 123-124; value in 
cash, 1646, Table L4A, l_L9i value 
commodities in cash, 1646, Table 
1.4A. 121; value tributes in cash and 
commodities, 1646, Table 1.4B. 122; 
estimating yields, 124; Fonseca and 
Urrutia on yields, 1646, 124; pre- 
Conquest tributes and diet, 139-140: 
evidence regarding maize productiv- 
ity, 165 

Triple Alliance, 132, 111 

Tuchimilco (town): alcabala farm, 1646, 
Table L4A, UZ 

Tulare Indians, 192, 124, 125 and Table 
3.1. 196; Table 3^ 197-204. 205; 
Table 13, 207i 21CL ILL Table 
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3.4A. 219; 220; Table 3^ 223i 
Table 3.5, 228; 229, 260. 281. 282 

Tulaienos: see Tulare Indians 

Turkeys, 135 and note 

Undernutrition: see Diet 

United States: infant mortality com- 
pared to California missions, 24U, 
242 

Urrutia, Carlos de: see Taxes; Tributes, 
Indian; Tributes, Free Negroes and 
Mulattoes 

Velasco, Luis de (viceroy), 124 
Veracruz (city): alcabala farm, 1646, 

Table 1.4A. 118: 141 
Veracruz: coast, llj subtreasury, 117; 

Table L4A, 12Q 
Villena, Marques de, 6 
Vollmer, Giinter, 3 

Wages: rise in real wages, 16th century, 

174. See also: Labor 
Warfare: as mechanism of food produc- 
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tion, 111 

Water: Spanish seizure of control from 
Indians, 169 

West-central Mexico: Indian population, 
1548-1650, 3 

Wheat: as tribute commodity, 106; 117, 
123. 169; amount and value of trib- 
ute, 1646, Table L4B, L22 and 123n; 
resistance to adoption by Indians, 
169-170 

Wine: see Taxes 

Wohl, Michael G., \ S7-]S^ 

Yokut Indians, 182^ 192, I94i 20^ 
Yucatan, 3il 8, 126^ 149 

Zacatecas (city): alcabala farm, 1646, 
Table L4A, 118 and 122n; arears in 
mining taxes, 126 

Zacatula, 28 

Zamora (town): alcabala farm, 1646, 
1.4A. lis 

Zapotccas (province), Uj 65j 105. 116 
Zicapuzalco, 124 
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to mission in life expectancy among con- 
verts, differences that will require further 
study for explanation. 1 hey also develop the 
concept of the converts as an immigrant 
population since the shift to mission author- 
ity meant life in a new environment. 

Until his death Sherburne V. Cook was 
Kmeritus Professor of Physiology at the 
University of California, Berkele\ . U'ood- 
row Borah is Professor of Hisfor\-, also at 
Berkeley. 
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